_***gai 



■HM 




K2^. 



w^^*^^^^^^^^^^ 



■ ^^■^ ^r— 



■^^l^^*^^ 



MHHi 



J-nl)^ 



"CT<^5L>^Z7 



| h'nlprod ;it t.lie I'osl Officii uf New Vurk, N, V., as Srroiul Class Matter. < opyriirlif . 1SHI. Iiy Munn & Co.] 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. LXXXIV.— No. 13. 

Established 1845. 



J 



NEW YORK, MARCH 30, 1901. 



$3.00 A YEAR. 
8 CENTS A COPV- 




Fin-Keel and Bulb, Looking: Toward Stern. 



Garboard Strake and Keel Framing:. 



Length over all, 140 feet 10}£ inches. Water-line length, 90 feet. Extreme beam, 23 feet 11^6 inches. Draught, 20 fest. Ballast, 75 tons. Displacement 1 146.75 tons. 
Photographs by Thos. E. Man, Boston. JHE INTERNATIONAL RACING-YACHT "INDEPENDENCE." |3e° page 198.] 



) 1901 SCIENTIFIC AMERICAN, INC. 



194 



%mtmm. 



ESTABLISHED 1846 



MUNN & CO., - - - Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, - = NEW YORK. 



lEliilS TO SU11S< i.l HERS 

One copy, one year, for the 1'iiited plates. Canada, or Mexico $3.00 

One copy, one year, to any foreign country, postage prepaid. £0 ltis. ad. 4.UU 

THE S< 1EXTIFIC AMERICAN PUBLICATIONS. 

Scientific American I Established iM.V) $8.00 a year 

Scientific American Supplement (Established l^Tfl) 5.U0 

•<cienlitic American Building Edition (Established 1885) 2.50 

Scientific American Export Edition (Established 1578) 3.10 

The combined subscription rates and rates to foreign countries will 
be furnished upon application. 
Remit by postal or express money order, or by bank draft or check. 

MUNN & CO.. 3tfJ liroadway. corner Franklin Street. New York. 



JN'EW YORK. SATURDAY, MARCH 30. 1901. 



The Editor is always i>lad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
xharjj, the articles sjinrt. and the facts authentic, the contributions 
will receive special attention. Accepted articles will be -paid for 
at regular space rates. 



THE GANZ SYSTEM AND THE LONDON ELECTRIC 
RAILWAYS. 

There is food for thought in the fact that the di- 
rectors of the Metropolitan and District Underground 
Railways have decided to use the Ganz high-voltage, 
tri-phase system in the electric equipment which is 
to be carried out on these two important roads. The 
selection was made from a large number of com- 
peting bidders, among whom were included the repre- 
sentatives of the leading electrical Arms in this coun- 
try. It is stated that the choice of the directors was 
based upon the fact that the Ganz bid was $1,000,000 
cheaper than the lowest American tender, and that 
the operating expenses were represented to be 30 per 
cent lower than those of the low-voltage, direct-current, 
system as used in this country. American practice is 
to generate high-tension alternating current for trans- 
mission, and transform it at sub-stations to low-tension 
direct current for use at the motors, the usual potential 
being about 500 volts. In the Ganz system, as used 
in the new Italian road, three-phase current of 20,000 
volts potential is supplied to the line, and is trans- 
formed at sub-stations to 3,000 volts, at which high 
pressure it is used directly at the motors. The Hun- 
garian engineers have succeeded in overcoming the 
difficulties of insulation which are attendant upon 
the use of such high pressure, and have apparently 
gained all the resulting economies of construction and 
operation. 

It can justly be claimed that America is the birth- 
place and the home of successful electric traction. 
We have hitherto led the world both in the improve- 
ment and development of this system of transporta- 
tion, and to many people it will come as something 
of a shock that a European firm should apparently 
have moved ahead of us in the improvement of the 
art. If the contract should be secured by the Buda- 
pest Arm it will be but another illustration of the 
fact that, however supreme a nation may be in any 
particular industry, it can never afford to rest upon 
its laurels. It must be prepared to meet an ever- 
extending competition, as other nations begin to center 
their intelligence and skill upon the improvement of 
existing systems and plants. 



CUP-YACHT DESIGNING. 

Since the year 1893, when four yachts were built 
for the defense of the "America" Cup, the responsi- 
bility of designing a defender has rested upon the 
shoulders of one man, whose name is identified 
throughout the yachting world with the fastest craft 
that have ever hoisted canvas in an international cup 
race. Although the cup has proved on three memor- 
able occasions to be perfectly safe when its defense 
was intrusted to Mr. Herreshoff, it is believed that 
its future security would be better assured if more 
than one designer were engaged at each contest in 
the production of an 'America" Cup defender. The 
task of constructing the fragile hull of a 90-footer, 
and giving it the necessary strength to carry its enor- 
mous load of lead below, and above, its towering 
spread of canvas, requires both skill and experience. 
Experience and an accumulation of well proved data 
are especially valuable, for it is a well-known fact 
that yacht designing is not an exact science, not, at 
least, in the sense in which bridge construction may 
be said to be so. Originally the yacht-builder was 
a man of rule-of-thumb methods altogether, and there 
are even to day many points, both in the modeling 
of the boat and in her sail plan, which are deter- 
mined, not by scientific formula, but by the particu- 
lar fads or prejudice of the individual designer. One 
man prefers bluffer bows and leaner quarters; an- 
other thinks that better results come from a straight, 
sharp entrance and rather full, broad quarters, as 
in the "Shamrock" of two years ago. In one sail 
plan we see the cloths running parallel with the leech, 
in another they are cross-cut; while the controversy 
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as to whether sails should be as flat as the proverbial 
board, or whether they should have left in them 
something of that bagginess to which the English 
yachtsmen who succumbed half a century ago to the 
"America" largely attributed their defeat, is still a 
matter for conjecture. One yachting sharp believes 
in setting up his rigging perfectly taut; another will 
tell you, as the father of a noted yacht designer in- 
terested in the last cup contest did, that "Shamrock" 
lost the races because the rigging was not slacked up 
to the degree which insures getting the best results 
out of the sails! 

All of which goes to prove that there may be more 
things in yachting philosophy than have yet been 
dreamed of, and the steady increase in speed which 
has taken place of late years gives reason to believe 
that we have by no means reached, in form of hull 
or in sail plan, the theoretically perfect racing craft. 
The more designers of cup defenders, then, the more 
ideas, the more proved and reliable data, the more de- 
velopment, and, most important of all, the less possi- 
bility that the successful defense of the cup will cease 
with the incapacitation or death of one individual. 

For this reason we are glad to note that this year 
there are two yacht designers engaged in the task 
of defending the "America" Cup, and the more so 
as the yacht which is being built from Mr. Crownin- 
shield's designs is of a type which will differ very 
widely in some respects from what might be called 
the typical Herreshoff model. Although no particu- 
lars have yet been given out, it is practically certain 
that the new Herreshoff boat will be an improved 
"Columbia," and will embody in herself the accumu- 
lated experience which has resulted from the con- 
struction and sailing of the "Vigilant" and "Defender" 
and "Columbia." It is also probable, in spite of cer- 
tain sensational rumors to the contrary, that the 
new Watson boat which is building at the Denny's 
yard will be in all respects a standard Watson craft, 
the lineal descendant of the "Britannia," "Valkyrie," 
"Meteor" and last year's "Sybarita." There will be 
far more likeness between the Watson and Herreshoff 
boats than there will be between the Herreshoff and 
the Crowninshield craft; and, strange as it may seem, 
it is possible that from a yacht constructor's purely 
technical point of view, there will be greater inter- 
est evinced in a contest between the two American 
craft than there would be between the Herreshoff boat 
and the English challenger. 

The "Independence," whose plans are fully de- 
scribed elsewhere, is an attempt to apply to the 90 foot 
yacht a form of hull which has been developed of 
late years in the keen competition between small 
craft of 15 and 20-foot waterline. In no branch of 
yachting has greater ingenuity or freer inventive- 
ness been shown than by the designers of these lit- 
tle "raters." A wide variety of models, many cf them 
positively grotesque, have been built and tested: boats 
of great beam and enormous overhang, flat-ended 
boats, boats with wing ballast, others with keel bal- 
last, and others with none at all; while out of the 
competition there has been evolved what is known 
as the scow-form of yacht, which is, for its size, by 
far the fastest sail-driven craft with a single hull in 
the world. The "scow" has enormous overhangs, a 
flat floor and a hard bilge. Her beam is ridiculously 
wide; when she is heeled her model is such that 
her sailing-length is almost doubled, while the 
weather half of the boat, lifted often entirely out of 
the water, is depended upon to give the boat stability. 
The "Independence" is practically of a modifled scow 
form, with the deep fin-keel and lead ballast of the 
typical 90-footer hung beneath it. When- she heels 
to a breeze her sailing length will be increased far 
beyond that of any previous cup contestant, and un- 
less there is any serious difficulty with the steering 
and control of the boat when there is any weight in 
the wind, the great spread of sail which she will 
be able to carry, coupled with her relatively small 
displacement, should render her an extremely fast 

yacht. 

■»■»•♦ 

YELLOW FEVER. 

Now that we have before us the full and authentic 
report of the proceedings of the Pan-American Medical 
Congress held in Havana 4th to 7th of February, the 
most important subject of which was the presenta- 
tion and discussion of the report of the special yellow 
fever cci-imission, we are able to form an unbiased 
opinion and to estimate to some degree the far- 
reaching influence which the findings of this commis- 
sion will have upon the theories of the causation of 
disease and of contagion and infection, as well as upon 
vaccination and preventive inoculation. 

Summarized, this report is as follows: Yellow fever 
cannot be communicated by contact with the patient 
or with the clothes or other articles worn by a patient 
before and during the course of the disease, although 
they may be impregnated with the excretion of the 
body. The disease is, therefore, not contagious. It 
can, however, be communicated by inoculation if a 
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small quantity of blood from a yellow fever patient, 
taken during the first, two days of the disease, is in- 
jected into a healthy person. If, however, the blood 
is taken later in the disease, or before the attack has 
set in, no result is obtained. 

Yellow fever is communicated, however, by the bite 
of a particular kind of mosquito (the Culex fascinatus) 
that has previously bitten a yellow fever patient dur- 
ing the first two days of the attack. It takes twelve 
days for the specific poison to develop in the mos- 
quito. Healthy persons bitten by such inoculated 
mosquitoes before the twelfth day after the contam- 
ination of the insect showed no symptoms of the 
disease, while those bitten after the twelfth day, 
without exception, were stricken with yellow fever 
after a lapse (period of incubation) of from forty- 
six hours to six days. Disinfection of houses and 
belongings of yellow fever patients, fumigation of 
letters from yellow fever districts, and quarantining 
of passengers from infected localities would therefore 
be unnecessary, provided the mosquito were destroyed. 

The report concludes: "While the mode of propaga- 
tion of yellow fever has now been definitely deter- 
■ mined, the specific cause of this disease remains to 
be discovered." In the numerous reports of yellow 
fever epidemics in this country and abroad, and in 
the .lengthy and erudite dissertations in medical 
literature, we find that the theory of contagion was 
by no means universally accepted by medical author- 
ities, and was disputed as early as 1812 by Dr. B. 
Colomar in his report on the yellow fever epidemic 
in 1811 in Spain. We can therefore readily accept, 
the demonstration of the commission of the non- 
contagiousness of yellow fever. There are, however, 
many peculiarities in the transmission of the disease 
recorded in medical literature, which cannot, as yet, 
be fully explained by accepting the statement that 
the mosquito is the only carrier of the disease virus. 
It is true we can explain why General Butler succeed- 
ed in stamping out yellow fever in New Orleans by 
establishing proper sewerage and rendering the city 
habitable and healthful, but unhealthful for the Culex 
fascinatus, and why the epidemics invariably cease 
when the average temperature of the air falls below 
70 deg. F. For we know that the insect cannot live 
in clean places or a cool atmosphere. 

Other malarial diseases have been stamped out in 
certain localities by planting eucalyptus trees, which 
by their rapid growth and greed for moisture drain 
swampy places, or by the artificial draining of swamps, 
thereby making it impossible for certain species of 
mosquitoes which are the carriers of the fever to 
exist in these localities. We cannot, however, as yet 
explain in what manner the virus is transported over 
great distances of land or sea, distances too great 
for the culex to traverse. We must look for an ex- 
planation in the results of experiments which will 
determine what is the specific virus and what is its 
origin. For it is very plain, almost self-evident, that 
it is not a bacillus or coccus. It must be ascertained 
whether or no the eggs and larvae of the infected mos- 
quito (for it is the female insect only which sucks 
the blood of animals) carry within them the specific 
poison in a latent form to become potent in the fully 
developed insect, and if so what are the most favor- 
able conditions of climate, temperature and surround- 
ings for the development and life of the insects. 
Finally we must learn what is the most practical and 
effective method of destroying the insects and their 
eggs and larvae. 

When these questions have been answered we will 
be able to stamp out yellow fever and a number of 
other epidemic and endemic diseases and make the 
so-called "foci" of such diseases as yellow fever in 
Havana and the West Indies, and cholera in India, 
salubrious instead of disseminating depots of scourges 
for the whole world. 

NEW METHOD OF AERIAL TELEGRAPHY. 

The ingenious system devised by M. Paul Jegon 
for use in aerial telegraphy has for its object the 
localizing of messages sent by a given transmitter, so 
that of a given number of receivers within its radius 
of action, each post will receive the message intended 
for it and no other; it is not intended to assure the 
secrecy of the message. Each of the receiving sta- 
tions has two masts of unequal length, and each of the 
masts is provided with a separate coherer .and bat- 
tery. The two circuits have in each of them a coil 
wound upon an iron core side by side, but in opposite 
directions, so that when a current flows in one of 
them an induction effect is produced in a third coil 
wound upon the core, but when both circuits act the 
effect is neutralized and the third coil is not acted 
upon. The third coil is connected with a galvanometer 
to indicate the presence of the signals. The case of 
two receiving stations of this kind, 1 and 2, placed 
at different distances from a transmitting station A, 
may be considered, and it will be found that communi- 
cation may be made with one or the other at will. 
The transmitting station has two masts of unequal 
length, and the longest of these gives waves which are 
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powerful enough to reach the station 2, and act upon 
its long mast, but not upon the shorter; thus A, by 
using the long mast, may communicate with B and 
deflect its galvanometer. As to the station 1 which is 
nearer A, the distance is so much shorter that the 
waves may act upon both the long and the short 
masts, and as the effect of the two circuits is neu- 
tralized the galvanometer will not be deflected. In 
this case it will be seen that A communicates with 
station 2 but not with 1, To produce the contrary ef- 
fect the short mast of the transmitting station is used; 
its waves are not sufficiently powerful to act upon the 
distant station 2, nor even upon the shorter mast of 
station 1, but they act upon the long mast of 1, and 
the galvanometer is accordingly deflected. By a proper 
disposition this system may be applied to a number 
of receiving posts placed at different distances, and 
each receives its proper message. 

m t a t m> 

BUILDERS' TRIAL OF THE " ILLINOIS." 
The builders' trial of the U. S. battleship "Illinois" 
took place off Cape Henry Tuesday, March 12. The 
"Illinois" left the dock at the Newport News Ship- 
building and Dry Dock Company's yard at 7 o'clock 
A. M., proceeding down Hampton Roads to Old Point 
Comfort and Cape Henry, then to sea about 25 miles, 
where the trial for speed was made. The greatest 
speed, which was taken by log, was 16.2 knots, during 
which time the engines developed 11,920 I. H. P. at an 
average of 108.5 revolutions, and under a boiler 
pressure of 175 pounds. The vessel had been lying 
beside the dock for ten months, and her foul bottom 
accounts for the poor showing in speed. Prom the 
high horse power developed the indications are that, 
with a clean bottom, she will exceed the speed of her 
sister ships on the official trial. The "Illinois" is 
fitted with two sets of triple-expansion engines with 
cylinders 33%, 51 and 78 inches in diameter and 48 
inches stroke. There are eight single-ended Scotch 
boilers 15 feet 8 inches diameter and 9 feet 11Vl> 
inches long, with 685 square feet of grate surface and 
21,649 square feet of heating surface. Forced draught 
is furnished by eight blowers 60 inches diameter and 
,14 inches width of tip, each run by a 5 by 4 double 
engine. The propeller is 16 feet 9 inches diameter and 
set at 17 feet 3 inches pitch. The builders are well 
satisfied with the showing made and are rapidly pre- 
paring the vessel for the official trial. 



THE PATENT OFFICE -RESIGNATION OF THE 
COMMISSIONER OF PATENTS 

We are advised that the President has received the 
resignation of Charles H. Duell as Commissioner 
of Patents, who is about to return to active practice 
in this city, after having held the position of Com- 
missioner very acceptably since February 5, 1898. 

At the beginning of his administration he found 
the work in the Patent Office greatly in arrears, and 
at once set about devising means to bring it up to a 
more businesslike standard. His success in this direc- 
tion is a matter of record and the present celerity 
with which applications receive attention, despite 
their increase in volume, is a satisfactory proof that 
his efforts have not been in vain. The promptitude 
with which applications can be acted upon is helpful 
to inventors from the fact that it tends to keep alive 
their ideas and stimulate further invention. It fre- 
quently happens that important industrial enterprises 
are dependent upon the prompt or tardy action of the 
Patent Office officials, hence it is to be hoped that 
the present efficiency will continue, and if possible 
be improved. 

Mr. Duell also brought order out of chaos in reform- 
ing the distribution of printed copies of patents which 
are so largely used by attorneys and inventors by plac- 
ing at the head of this division a competent, active 
business man. 

The printed patent copies were formerly stored in 
various nooks, corners and hallways difficult to find, 
often in the wrong places, improperly or carelessly 
numbered, entailing an amount of worry and delay 
in their procurement that was extremely annoying 
to the attorney and inventor. 

On account of the vast accumulation of printed 
copies and the storage space required only seventy-five 
copies of each patent are now printed, unless special 
orders are received in advance of the printing. By 
this change much less shelf space is needed and a 
Saving of room is brought about. 

The new head of this division, with the approval of 
the Commissioner, has had erected many new alcoves 
of shelving readily accessible in the upper galleries of 
the Patent Office, where every patent, arranged in 
consecutive numbers, can be quickly obtained or 
"pulled." 

An accurate daily journal is also kept of the ex- 
hausted patent copies by means of which the con- 
dition of the whole supply is readily noted. There is 
a pressing need for more room in the Patent Office, 
especially for the safety of the records in the assign- 
ment division, where it is reported about one thousand 
deeds a day are received for record. These valuable 
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records are exposed to the danger of fire, a condi- 
tion that would not be tolerated in any well managed 
institution, and one which is a menace. 

During Mr. Duell's term of office the new system 
of classification has been introduced, the intent of 
which is to grade patents into kinds or classes so that 
the state of the art can be readily determined. Owing, 
however, to the multiplicity of subjects and sub- 
divisions and the differences of judgment among in- 
dividual examiners there appears at the present time 
to be no special advantage in the work accomplished 
over the old regime. The new Commissioner will 
need to give the system careful study if any improve- 
ment is to be effected. 

Mr. Frederick J. Allen, of Auburn, New York, 
has been appointed to succeed Mr. Charles H. Duell 
to the important position of Commissioner of Pat- 
ents, and will soon assume his new duties. We trust 
the new Commissioner will not only maintain the 
present standard of work, but greatly increase its 
efficiency. 
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RUSSIAN ARMY AND MARINE. 
The Russian empire, occupying as it does such a 
vast extent in Europe and Asia, needs for its security 
the greatest army now existing. The present recruit- 
ing laws permit of mobilizing, in case of war, twenty- 
two classes of seven hundred and fifty thousand sol- 
diers each, or, allowing a considerable margin, at least 
thirteen millions. This immense army must not be 
considered, however, as an instructed and mobilizable 
corps; it may be admitted that about four million sol- 
diers ready for the campaign could, if necessary, re- 
spond to the call of the Czar. The Emperor is the 
supreme chief of the army, and no parliamentary as- 
sembly has the right to question his acts. Usually, the 
Minister of War acts as intermediary between the 
Emperor and the troops, and in such capacity his 
authority is of the greatest. To the Ministry of War 
are attached the higher Council of War, the Supreme 
Court of Military Justice, and the Military Cabinet of 
the Emperor; the War Department is divided into a 
Chancellery and eight grand divisions: Etat Major 
general, intendance, artillery, engineering corps, 
health, military schools, Cossack troops and military 
justice. The military territory is divided into 12 
grand departments, at the head of which are the offi- 
cers bearing the title of commander-in-chief; these 
have the command of the troops stationed in the 
region, those belonging to the territory and those of 
the various establishments. In several of the regions. 
in Finland, at Wilna, Warsaw, Moscow, Kieff, in the 
Caucasus, in Turkestan, in Siberia, and the Amour 
district, the commanders-in-chief are invested with a 
higher political authority, and take the title of Gov- 
ernor-General. The distribution of the Russian troops 
by army corps is not uniformly established, as in some 
other countries of Europe. It may be admitted, how- 
ever, that in European Russia 52 divisions of infantry, 
52 groups of mounted artillery, 23 divisions of cavalry 
and 44 batteries of mounted artillery constitute 25 
army corps, of which two are in the Caucasus region. 
Beyond the Ural, in Siberia, in Turkestan and the 
Amour region, and, at present, in Manchuria, the 
organization is variable, and depends upon circum- 
stances. 

The corps of Russian officers is recruited in a great 
part from the Lower Military Schools, of which there 
are seven for the infantry, those of Kazan, Odessa, St. 
Petersburg, Tchougouiev, Tiflis, Wilna and Irkoutsk; 
two for the cavalry, Elisabethgrad and Tver; two for 
the Cossacks, Novocherkask and Orenburg. The re- 
mainder of the officers come from the Body of Pages 
of the Emperor and the Military Schools. These latter 
schools are open, in principle, to young men of all 
classes of society, including the under-officers and 
private soldiers; they are located at St. Petersburg 
and Moscow. The preparatory instruction for these 
schools is obtained at twenty-four cadet schools and 
three preparatory schools. For the higher military 
instruction four Military Academies are established, 
the Nicolas Academy of the Etat Major, the Michel 
Artillery Academy, the Nicolas Engineering Academy, 
and the Academy of Military Law. The Russian army 
on a war footing is composed of five contingents of the 
active army, thirteen contingents of reserve and four 
of militia of the first class; all these troops have re- 
ceived the necessary instruction and have been 
grouped by the officers of the active army and the 
officers of reserve. The militia of the second class has 
received no military instruction. The Cossack troops, 
which form a unique feature of the Russian army, are 
recruited in a special manner, and are clothed, 
equipped and mounted at their own expense; the State 
furnishes only the arms and ammunition. The effec- 
tiveness of the Cossack troops on a war footing would 
exceed 250,000 cavalry. 

As to the Russian Marine, it may be remarked at 
the outset, that Russia has but a small coast develop 
ment, and it is easy to defend by means of coasting 
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cruisers and line of torpedoes, without counting tlie 
ice, which forms during several months an impassable 
barrier around the Baltic ports. The entry of the 
Black Sea would be stopped by the fleet of modern 
battleships constructed on the docks of Nicolaieff and 
Sebastopol. For some years since, the efforts of Rus- 
sia have been directed toward the extreme Orient, 
and the vessels which are being constructed are de 
signed to reinforce the Pacific fleet, being thus upon 
the open sea; the ports of Vladivostock and Port 
Arthur are constantly developing, and new vessels are 
being constantly sent there. 

The Emperor is the supreme chief of the Marine, 
but he delegates his powers to one of the members of 
the Royal Family, this being in the present case the 
Grand Duke Alexis. This Admiral-General, who pre- 
sides over the Admiralty Council, has under his or- 
ders the Minister of the Marine. At the present time 
the Russian fleet has seven first-class battleships, with 
displacements from 8,500 to 11,000 tons; three coast- 
defense cruisers, of 4,000 tons; eight armored cruisers, 
of 6,000 to 12,700 tons; three protected cruisers of 
3,000 to 5,000 tons. All these vessels are at least twen- 
ty years old; to them must be added those which form 
part of the Black Sea fleet, including seven battle- 
ships of 9,000 to 12,500 tons and one cruiser of 3,000 
tons. Besides, a fleet of twenty destroyers, etc., and 
seventy-five torpedo boats is distributed between the 
northern and southern coasts and those of eastern 
Siberia. The personnel for these different vessels is 
made up of sailors coming from the recruitment, who 
remain seven years in service. These men are in gen- 
eral embarked upon the same vessels; they are sent 
to special naval schools where they complete their in- 
struction. The under-officers come from the ranks and 
cannot become officers; they do not form a very com- 
pact body, and generally prefer to leave the service 
at the end of the seven years. The number of under- 
officers and marines is about 41.000. The officers must 
belong to the nobility or be the sons of officers of the 
Marine; they come from two sources, those who pass 
the Cadet School of the Marine and those who engage 
as volunteers and after eighteen months of embark- 
ment pass a satisfactory examination. The Cadet 
School of St. Petersburg is established on land and 
has besides numerous vessels for practical exercises; 
the course lasts six years, after which the cadets be- 
come midshipmen. As to the officers of the Marine, 
these include 55 rear-admirals, 92 captains of the 
first class, 212 of the second class, 724 lieutenants, and 
366 midshipmen. A number of special naval schools 
enable these to complete their instruction; some of 
these are of a theoretical nature, as the Nicolas Acad- 
emy, devoted to astronomy, naval architecture, etc., 
and others practical, as the schools of marine artillery, 
diving, torpedoes, etc. 

Russia has but one arsenal on the Baltic, that of 
Cronstadt. Another is being constructed at Libau, 
not far from the German frontier; it is called Port 
Alexander III., and the work has been going on since 
1891. On the Black Sea are those of Nicolaieff and 
Sebastopol, the former of these is in the interior, on 
the Bug River; in the extreme Orient are Vladivo- 
stock and Port Arthur. In the Gulf of Finland are 
the secondary posts of Revel and Sveaborg. Besides 
these a certain number of state and private docks and 
establishments aid in the construction of the fleet; 
the principal of these are situated on the Neva, near 
St. Petersburg, and at Nicolaieff. As to the volunteer 
transport fleet of the Black Sea, its origin goes back 
to the Turco-Russian war of 1877. At this period, t'u- 
government lacked transport boats, and some wealthy 
individuals associated together in order to purchase 
the necessary vessels in Germany; these, however, ar- 
rived too late to be of service on this occasion, but 
the institution of the volunteer fleet was kept up, 
and the vessels already bought were added to. At 
the present time they serve to transport the necessary 
troops and military supplies to Siberia; on the return 
voyage they bring back a load of freight, including 
tea. Besides 12 rapid transport vessels of 12,000 tons 
and a speed of 20 knots, this fleet possesses a number 
of slower vessels. 



THE REMAINS OF AN OLD INDIAN VILLAGE. 

Mr. J. A. Udden has recently printed the results 
of his investigations of the remains left by an ancient 
tribe of Indians of the Siouan stock who formerly in- 
habited a village in McPherson County, Kansas. A 
series of circular mounds were opened, each of them 
being about twenty feet in diameter, and none of them 
more than three feet in height. Fifteen such mounds 
constituted the village, and it is noteworthy that their 
distance apart was 125 feet or some multiple of this 
number. No human remains were discovered, but a 
quantity of domestic utensils, bones of animals, pot- 
tery, tools, arrow-heads, pipes, etc., were found. The 
most remarkable item was a piece of chain-armor, 
which is presumably of European armor, and which 
may have come from the expedition of Coronado, who 
passed through this region in 1542. 
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THE MUTOSCOPE AND MACHINERY IN MOTION. 

It does not often happen that a device, which was 
originally designed as a mere toy, becomes an instru- 
ment of practical utility in the great world of com- 
merce. Occasionally it does, as in the case of the 
bicycle, which, in the form of 
its natural ancestor, the "hobby- 
horse," was a toy of the most 
rudimentary description, but in 
its modern development is a ma- 
chine of the highest general utility. 
It is the purpose of the present 
article to describe an instrument 
which is undergoing a similar 
change by enlarging its field of 
usefulness from that of a mere in- 
strument of entertainment to one 
of commercial utility. Our read- 
ers are familiar with the muto 
scope, which has been aptly de 
scribed as "the little brother of 
the biograph." it is a simple and 
ingenious contrivance for the ex- 
hibition in a cabinet of the same 
moving pictures that the larger 
machine throws life-size upon a 
screen. It is not necessary to 
give here any detailed account of 
this well - known machine, and 
those who wish to learn fully 
about the construction and oper- 
ation of the biograph and an 
earlier form of the mutoscope are 
referred to the Scientific Amer- 
ican of April 17, 1897, which, con- 
tains a fully illustrated article on 
the subject. 

Now, the art of moving pho- 
tography, as we have said, has 
hitherto been solely devoted to the 
purposes of entertainment. In the 
case of the biograph, the subject 
is thrown upon a large screen 
hung on the stage of the theater, 
and in the mutoscope the pho- 
tographs are set up in circular 
book form, within a suitable box 
or case, and successively tripped 
before the eye by means of a 
hand-crank or electric motor. In 
each case the subjects chosen for 
exhibition have usually been se 
lected for their scenic or spectacu- 
lar effect, and with certainly 
no thought to their commercial 
utility. 

It was inevitable, however, that 
the great possibilities of this little 

machine in a commercial or industrial way should 
early suggest themselves. If it is possible to reproduce 
a train in motion, to catch the discharge of a rifled gun 
at Sandy Hook, or the rush of the whirlpool rapids at 
Niagara, why should not the mutoscope be harnessed 
.0 the service of industry, and made to show ma- 
chinery in motion and recall to prospective purchasers 
the operation of complicated devices? There is an 
old saying that "seeing is believing," and while a good 
line drawing, or a judiciously taken photograph, will 
do much to bring a subject be- 
fore the mind, the actual 
movement is lacking and may 
very easily he misunderstood. 
At present there is an endless 
number of commodities that 
cannot be sold from samples; 
such, for instance, as locomo- 
tives, cars, derricks, pile-driv- 
ers, and all heavy machinery, 
revolving doors, fire-escapes and 
extinguishers, blasting powder 
and an ever-increasing list of 
etceteras. Some of these de- 
vices are portable; but it is not 
enough to show them to the 
prospective customer — he must 
see how they work. This, how- 
ever, if often impossible, for the 
man with a fire extinguisher or 
escape cannot start a blaze to 
order, nor can a blast of giant 
powder be set off at the nearest 
street corner to demonstrate its 
disruptive value. Moreover, 
there are many large operations, 
such as systems of transporta- 
tion of the raw materials from 
mines to mills and factories, of 
which no mere verbal or written 
description conveys an adequate 
idea, and for which some system 
of continuous illustration is 
necessary to render it intel- 
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ligible. With a view to enabling the inventor, t,he pro- 
moter, or the salesman, to show, as well as explain, the 
operation of devices which are too elaborate or too cum- 
bersome to admit of a model or a portable sample 
being carried round, the makers of the biograph and 
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CAS APPROACHING DUMMIES. 



UNREELING THE HOSE 




DUMMIES PICKED UP. 



WATER TURNED ON 




REMOVING DUMMIES FROM THE FENDER. FIRE 0UT Ilf 30 SECONDS, 

Selection of Views from two 180-foot strips of Mutoscope films. 



mutoscope have produced the compact instrument 
shown in the accompanying illustrations, to which 
they have given the self explanatory name of "Com- 
mercial Mutoscope." It will be recognized as an im- 
proved slot-machine mutoscope, with the stand and 
slot-mechanism removed, and its bulk and weight 
so reduced that it is as conveniently portable as 
a photographer's camera, or an ordinary sample 
case. 

Of our illustrations, one shows the cabinet open, with 




the circular book of photographs removed, and an- 
other represents the mutoscope in operation, and also 
closed with the mirror and turning-crank removed. The 
photographs of objects in motion are taken upon 
a moving film at the rate of forty per second. These 
are reproduced upon cards which 
are mounted radially in consecutive 
order around a hollow cylinder, and 
stand out like the leaves of a book 
(see illustration). The cylindrical 
book is placed upon a small shaft 
arranged centrally and transversely 
within the cabinet. On the same 
shaft is mounted a worm wheel, 
which is engaged by a worm on a 
shaft that is carried near the right- 
hand wall of the mutoscope. When 
the cylinder is slowly revolved, the 
picture-cards being held back by 
a stop, (carried in the position 
shown), and allowed to sweep past 
the eye one by one, as one thumbs 
the leaves of a book, an apparently 
moving picture is the result, and 
the exact motions of the device are 
reproduced. One great advantage 
is the ability of the operator to 
vary the speed ; for he may make 
the operation quick or slow as he 
desires, either maintaining the 
normal speed at which the original 
demonstration took place, or stop- 
ping the spectacle at any point in 
the series, so as to inspect each 
picture step by step at his leisure. 
The case containing the mutoscope 
is hinged at its forward end to a 
base plate, and by means of a ver- 
tical rack extending from the front 
end of the box the machine may be 
inclined to suit the convenience of 
the user. 

As an instrument for the ex- 
ploitation of newly patented inven- 
tions, this machine should have a 
wide field of usefulness. We pre- 
sent a series of tnree pictures of a 
new style of car-fender. Life size 
dummies of children were placed 
in front of a moving car and the 
biograph camera took a roll of pic- 
tures (from which these three were 
selected) as the fender successfully 
picked up the objects. Another 
group of pictures shows a woman 
in the act of unrolling a reel of hose 
and throwing a stream of water 
into a blazing cottage. There are 
on view at the office of the Mutoscope Company series 
of pictures showing the operation of heavy machinery, 
cars, etc. One of the best of these represents a well- 
known hoisting and conveying machine in operation. 
It can be understood that in commending this ma- 
chine to the favorable consideration of the manager 
of a railroad, or a steamship company, the vendor 
would be at an immense advantage if he could place 
his mutoscope cabinet on the desk and let the official 
take the crank in his own hand and vary the "ocular 
demonstration" to suit his own 
idiosyncrasies. 

We are indebted for our pho 
tographs and information to the 
courtesy of the American Muto 
Scope and Biograph Company, of 
841 Broadway, New York, whose 
studio and factory afford impres- 
sive evidence of the growth and 
future promise of the essentially 
modern art of moving photo- 
graphy. 



THE COMMERCIAL MUTOSCOPE. 



Experiments have been car- 
ried out in England to ascer- 
tain the amount of corrosion 
that takes place upon the 
plates of s, ship under vary- 
ing conditions regarding water, 
weather, etc. Iron and steel 
plates were immersed in sea 
water, river water, and also ex- 
posed to the weather, but very 
little difference was found to 
occur in the relative corrosion 
of the two metals. When an 
addition of 3 per cent of nickel 
was introduced into the steel 
the rate of oxidation dimin 
ished by about 23 per cent, and 
when the steel was mixed with 
26 per cent of nickel the loss by 
oxidation was equal to about 33 
percent of that of wrought iron. 
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THE TOPOPHONE. 

Fogs are unquestionably the greatest menace to 
the mariner. When he can see a danger he has a 
chance to avoid it, but in a fog all he knows posi- 
tively is the direction of his vessel as given him by 
the compass; as to the direction of warning 
sound signals, he has to depend on his un- 
aided hearing. Now this is notoriously uncer- 
tain — the sense of hearing, so far as direction 
is concerned, is very defective even when 
assisted by the eyesight; witness the perform- 
ance of a ventriloquist who does all the talk- 
ing for several manikins on different parts of 
a stage. To the spectator it will seem as if 
the sounds proceed from the manikins, while, 
as a matter of fact, it is the performer who 
makes the sounds, and it is the spectator's 
imagination which gives the direction. 

It is not improbable that it is also the 
imagination which frequently deceives the 
mariner. He knows, or thinks he knows, that 
a certain fog signal should be heard in a cer- 
tain direction; he is listening for it, and when 
he hears it his preconceived opinion biases his 
judgment. 

Various attempts have been made, especially 
of late years, to invent devices which will 
assist the mariner to locate his position in a 
fog. Fog signals themselves have been im- 
proved so as to give the sound a greater pene- 
trating power, and wireless telegraphy and 
the late Prof. Elisha Gray's method of ring- 
ing bells under water have been pressed 
into service. The Hamilton-Foster fog-signal, 
which gives a distinctive blast according to the direc- 
tion the fog-horn is pointed, may also be cited. All 
of these need special appliances, either on shore or 
on the vessel, or on both, to make them of any use, 
and all of them are so expensive as to debar their 
general introduction. Besides, with the exception of 
the Hamilton-Foster fog-signal, although a sound or 
a signal may be heard, its direction is not given. If 
the mariner knows the direction of any signal, in ad- 
dition to the course of his vessel, he will be greatly 
assisted in keeping out of danger. 

The United States government has established 393 
fog-signals, 120 bell buoys, 73 whistling buoys, and 
44 light-vessels with fog-signals on or near the shores 
of its navigable waters. Other nations have similarly 
guarded their coasts. Every vessel that floats is 
required by law to carry some kind of a fog signal. 
In addition, there are other sounds, such as echoes, 
breakers, etc., whose direction the mariner needs 
to know to prevent accident. The topophone has been 
devised to accomplish just this thing, and also to 
hear sounds at greater distances than is possible with 
the unassisted ear. With its use the mariner can 
determine the direction of any sound before it can be 
heard without the instrument. The topophone is 
simple in construction, light in weight, portable, can 
be used in any part of a vessel, and any one with 
normal hearing can soon become proficient in its use. 

It consists of two acoustic receivers or trumpets, 
pointing in opposite directions and supported on a 
vertical shaft — see Fig. 1. From the lower ends 
of the trumpets extend rubber tubes connected with 
the ears by specially constructed ear pieces. The ob- 
server holds the shaft so that the instrument is above 
his head; if a sound is heard in either ear — the right 
ear, for example — it shows at once that the sound 
must be somewhere on his right-hand side. 
If he then turns to the right until the sound 
is heard in his left ear, it shows that he has 
passed the direction of the sound. If he then 
oscillates the trumpets so that the sound is 
heard alternately in each ear, the sound will 
be in a direction inside the angle of oscilla- 
tion; this angle generally is about one point 
of the compass. The whole operation is sim- 
ple, and the above operations take but a few 
seconds. 

As soon as the direction of the sound is 
ascertained, the observer can keep the topo- 
phone pointed in its direction, and, knowing 
the speed of the vessel and its course, the 
location of the sound can be quickly plotted 
accurately enough for all practical purposes. 
For example: Suppose the observer locates 
the direction of the fog signal at Beaver Tail, 
at first as due north — see Fig. 3 (A) — that the 
vessel's course is NB % E, and that after the 
vessel has gone one and a half miles the di- 
rection of the signal is west, by a very 
simple calculation it will be known that when 
the vessel was at A it was about one mile, 
and when at B about one and one-eighth miles 
from the fog-signal. If the directions of the 
fog-signals at Beaver Tail and at Brenton Reef 
Light-Vessel are determined by the topophone, 
the location of the vessel can at once be 
plotted. The topophone is the invention of 
Lieutenant-Colonel D. P. Heap, engineer of 
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the Third Light-House District, Tompkinsville, N. Y. 
Prof. Mayer, of the Institute of Technology, Ho- 
boken, N. J., invented an instrument to determine 
the direction of sound to which he also gave the name 
"topophone." 
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TO SHOW TURNING GEAR 



half the wave length of the sound, the impulse from 

the one neutralizes that from the other, and the 

sound is obliterated. 

"Accordingly, in determining the direction of the 

source of any sound within this instrument, the ob- 
server, guided by the varying intensity of the 
sound transmitted by the resonators, turns 
until their openings touch' the same sound 
waves simultaneously, which position he recog- 
nizes either by the great augmentation of the 
sound (when the tube lengths are equal) or by 
the cessation of sound, when the tubes vary so 
that the interference of the sound waves is 
perfect. In either case the determination of 
the direction of the source of the sound is al- 
most instantaneous, and the two methods may 
be successively employed as checks upon each 
other's report." 

Prof. Henry Morton, of the same Institute, 
experimenting with this instrument, says: 

If the surface of a sound wave were always 
truly spherical, this instrument might locate 
its direction with a fair degree of accuracy, 
but this surface is frequently deformed, some- 
times to the extent of being a curve of double 
curvature, and in such a case the instrument 
would be fatally misleading. 

In addition, it is necessary that all fog-sig- 
nals should be tuned to one note to make this 
instrument effective, as it will not locate any 
sound not tuned in unison with it. 

m 1 ■ 1 » 



The following is the description of it, taken from 
the Scientific American Supplement of July 4, 1885: 

"Briefly described, the topophone consists of two 
resonators (or any other sound receivers) attached 
to a connecting bar or shoulder rest. The sound re- 
ceivers are joined by flexible tubes, which unite for 
part of their length, and from which ear tubes pro- 
ceed. One tube, it will be observed, carries a tele- 
scopic device by which its length can be varied. 




Fig. 3— DIAGRAM SHOWING USE OF TOPOPHONE. 

When the two resonators face the direction whence 
a sound comes, so as to receive simultaneously the 
same sonorous impulse, and are joined by tubes of 
equal length, the sound waves received from them 
will necessarily re-enforce each other, and the sound 
will be augmented. If, on the 
contrary, the resonators being 
in the same position as regards 
the source of sound, the re- 
sonator tubes differ in length by 




Fig. 1.— HEAP'S TOPOPHONE. Fig. 3— THE TOPOPHONE IN USE 



A Tunnel to the Isle of Wight. 

The bringing of the Isle of Wight, off the 
coast of Hampshire, into closer communication with 
the mainland by the construction of a submarine 
tunnel has been proposed. The idea is by no means 
an original one, since it was first suggested over fif- 
teen years ago. The scheme, at that time, was to con ; 
struct a tunnel beneath the Solent, from Start Point, 
on the English coast, to Cowes, the yachting center 
on the Isle of Wight. It was, however, abandoned, 
principally owing to the many engineering difficulties 
that would have been encountered, the most serious 
of which was the provision of a suitable approach 
to the tunnel at Cowes, owing to the abrupt descent 
which the shore makes into the water. 

The present idea, however, is to penetrate the bed 
Of the Solent, near Hurst Castle, and to emerge upon 
the island at Totland Bay, near the Needles. The 
channel at this point is two miles in width, and the 
preliminary surveys have revealed the fact that the 
soil through which the tunnel will extend is favor- 
able to the rapid completion of the work, so that no 
unusual engineering difficulties will be experienced. 
By this means the island, which is only accessible at 
the present time by steamboat lines, will be brought 
into close and rapid communication with the main 
trunk railroad in the south of England, and will thus 
be a valuable means of developing the island. 

The enterprise is well supported financially, and the 
application for the necessary powers will be made 
during the coming Parliamentary session. It is es- 
timated that the total cost of the project will amount 
to $3,750,000, and that it can be completed within two 
and a half years. It is proposed to construct a rail- 
way branching off trunk line of the London and South- 
western Railroad at Brockenhurst, near Bournemouth, 
to a point on the coast of the Solent, somewhat north 
of Hurst Castle. This latter is really a range of 
buildings used principally as a Lloyd's signaling sta- 
tion for the mail steamers passing to and from 
Southampton, and is located at the end of a pebbly 
spit of land jutting out into the Channel somewhat 
similar to the Chesil Beach off Portland. The country 
is level at this part, so that no elaborate ex- 
cavation will be necessary to construct the 
approach to the tunnel, the gradient of which 
will be gradual, since the bed of the Solent 
at this point has a gentle shelve. The first 
section of the tunnel will be constructed of 
circular iron plates, similar to the Central 
London Electric Railway, only of larger di- 
mensions. This method has been suggested 
as offering the best resistance to possible 
scouring. When the tunnel has penetrated 
well beneath the sea bed it will be constructed 
of brick. On the island the tunnel will 
emerge up a gradual slope similar to that on 
the English shore. The total length of the 
tunnel and necessary approaches is to be 
seven miles, and the journey beneath the 
Solent will only occupy five minutes at the 
most. The line will be continued inland to 
Freshwater, where a junction will be effected 
with the insular railway system. 

The construction of this tunnel will be in- 
strumental in bringing the principal towns 
of the island within two and a quarter hours' 
railway traveling from London, whereas with 
the present facilities the journey occupies 
from three and a half to Ave hours. It will 
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also enable the goods traffic to be carried on more 
expeditiously than it is under the existing circum- 
stances. 

When the Channel Tunnel was projected with a view 
to connecting Dover on the English mainland with 
Calais on the French coast, the British War Office 
vigorously opposed the scheme, on the grounds of 
national defense. In this instance, however, it is an- 
ticipated that the military authorities will support 
the scheme, since it will enable them to transfer 
their troops from the military camp at Aldershot, 
which is also upon the main line of the London and 
South-Western Railroad, to the island, if the exigency 
arose, within three hours. Near the island entrance 
to the tunnel exist a number of modern forts, to 
guard the entrance to the Solent, and in case of war 
troops could be concentrated at this point with the 
utmost celerity. The military authorities have been 
seriously considering the advisability of strengthen- 
ing the defenses of this island, which at present is 
in a very vulnerable condition, so that the construc- 
tion of this railroad would probably facilitate the 
work of the military department. At any rate, it is 
not at all probable that they will offer any opposition 
to the enterprise. 

< 1 « 1 — 

THE INTERNATIONAL RACING-YACHT "INDEPEND- 
ENCE " 

The very liberal policy which is being pursued by 
Mr. Thomas W. Lawson, the owner, and Mr. B. B. 
Crowninshield, the designer, of the 90-foot racing 
yacht, which is now under construction in Boston, 
for the defense of the "America" Cup, comes in 
pleasing contrast to the secrecy which of late years 
has surrounded the design and construction of chal- 
lenging and defending yachts on their respective sides 
of the water. The illustrations of the "Independence'' 
on the front page of this issue are made from photo- 
graphs taken in the shed where the yacht is being built, 
and from the working drawings, blue prints of which 
were kindly furnished from the designer's office. The 
dimension of the boat are as follows: Length over all, 
140 feet 10Vi> inches; length on water line, 90 feet; 
overhang forward, 27 feet 5 VL> inches; overhang aft, 
23 feet 5 inches; beam, extreme, 23 feet 11% inches; 
beam at water line, 23 feet 5 inches; draft, extreme, 
20 feet; freeboard at stemhead, 6 feet 11 inches; free- 
board at taffrail, 4 feet 8 inches; freeboard, least, 4 
feet; deck beam at forward end of water line, 15 feet; 
deck beam at after end of water line, 18 feet 9 
inches; beam at taffrail, 11 feet 8 inches; area of 
lateral plane, 772.6 feet; area of midship section, 
117.9 feet; area of L. W. L. plane, 1,771.5 feet; wetted 
surface, with small rudder, 2,913.5 feet; with large 
rudder, 2,956 feet; displacement, 146.75 tons. 

Assuming that the new defender which Herreshoff 
is building will be an improved "Columbia," as 
"Columbia'' was an improved "Defender," it is inter- 
esting, with the plans of the Lawson boat before us, 
to compare the points of difference between "Inde- 
pendence" and "Columbia." In the first place, com- 
paring the midship section, the "Independence" has 
a harder bilge, a flatter floor and the curve at the 
^arboards is of much smaller radius; in these re- 
spects, indeed, she is not unlike the "Shamrock.'' As 
we leave the midship section, the difference between 
"Independence" and "Columbia" becomes very marked. 
In the "Columbia" the bilges begin to ease away 
rapidly toward the bow until at the forward end of 
the water line the cross section of the bow approxi- 
mates a blunt V form, thus giving a sharp and easy 
entrance and water lines that do not lengthen much 
as the boat heels to a breeze. Aft of the midship sec- 
tion the run and quarters of the "Columbia" are re- 
markably fine and easy, and although in a breeze she 
lengthens her water line almost to the taffrail, the 
form is such that there is but little perceptible drag, 
or quartering wave, when the vessel is reaching in a 
strong breeze. The characteristics of "Independence" 
are her extremely long overhangs, giving her an over- 
all length fully 10 feet greater than that of any prev- 
ious cup defender. Coupled with this great length 
is the fact that she carries her hard bilges and flat 
floor well out beyond the normal 90-foot mark, both 
forward and aft, thus providing an extremely long, 
flat floor and a great gain in water-line length when 
the boat is heeled. With this form of hull it is possi- 
ble to carry a maximum amount of sail with a mini- 
mum amount of ballast, and as a matter of fact "In- 
dependence" will carry only 75 tons of lead in her 
keel as .against the 85 to 90 tons which are generally 
credited to the "Defender" and "Columbia." 

Perhaps the best idea of the full bow and stern 
sections and natural sail-carrying power of the 
yacht is derived from a consideration of the 
load-water-line plane as shown on the accompany- 
ing plan, and the photographic views of the in- 
terior of the hull looking toward the bow and toward 
the stern from the mast-step. Here it will be seen 
how the flat floor extends practically the whole length 
of the yacht, the hard curves at the bilges being main- 
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tained well into the bow, and carried out to the 79th 
or last frame, as shown in the cross-section of the hull 
at this point. Although there will be a certain bluff- 
ness in the bows it must be admitted that once entrance 
has been made, the lines of the yacht will be such as 
not merely to provide great sail-carrying power, but a 
form which will lend itself to high speed. Even when 
driven to the limit, the "Independence" should leave a 
wonderfully smooth wake behind her. It will be 
noticed that two rudders are provided; the after 
rudder will be used in place of the forward one, if 
the sailing trials prove that its more powerful control 
is necessary. 

Considered from a structural standpoint, the new 
yacht shows how the principles of framed structures, 
as used by the engineer in bridge building, are being 
applied to yacht construction. The .peculiar model of 
"Independence," with her great overhangs and shallow 
depth, renders the task of meeting and distributing 
the intense local strains which are set up in the 
structure of such an extreme racing yacht most dif- 
ficult. For instance, it will be noticed that the mast 
is stepped fully 10 feet forward of the stem and at a 
point where the molded depth of the boat is not more 
than 4 feet and the draft 2 feet. Upon the thin bronze 
bottom of the boat, which at this point is less than 
\' i: of an inch in thickness, is to be carried the 
enormous vertical load of the mast with its towering 
structure of spars, canvas and rigging, a load which 
is intensified by many tons when the vessel is heeled 
to a breeze, and the vertical component of the pull of 
the shrouds is added to the normal dead-load of the 
mast. This vertical thrust is met by interposing be- 
tween the heel of the mast and the plating of the hull 
a deep, cellular structure of steel plates, which meas- 
ures 12 feet in width by 14 feet in length, and is 2% 
feet deep at the center. This structure is riveted upon 
the frail floor of the boat, and serves to distribute the 
load of the mast throughout the surrounding frame- 
work of the hull. Associated with the mast foundation 
is a series of four, special, transverse, deck-beams, ex- 
tending across the deck in the wake of the mast, which 
are in reality bowstring trusses, 17 inches in depth 
at the center, of great vertical stiffness. From the 
bottom of these trusses a number of % inch steel 
tie-rods are carried down through the steel ring which 
forms the step of the mast and secured by knots 
below the bottom face of the same, thereby trans- 
mitting a portion of the mast load directly to these 
deck beams. Moreover, it will be seen from the 
transverse section of the boat at the mast-step that 
the special deck beams above mentioned and the mast- 
step framing are connected by a system of trussing, 
composed of 2%-inch hollow steel struts and 3 by 3- 
inch angles. As the transverse strains which are set 
up at this point in a racing yacht when she is being 
pressed to the utmost in a strong breeze are enormous, 
not only is there the great downward thrust of the 
mast as above explained, but there is the upward pull 
of the shrouds on the side of the boat which in itself 
will run up to the total of a great many tons. The 
deep deck beams and the cellular structure of the mast 
step, with the triangular bracing of the angles and 
struts, together constitute a true bridge structure, ad- 
mirably adapted to take care of the intensified local 
stresses at this point, and distribute them over a broad 
area of the delicate shell of the yacht. 

Another interesting study is the provision made for 
giving the necessary longitudinal strength to the long, 
overhanging bow and stern of "Independence." It will 
be noticed that there is a deep, vertical keel-plate which 
varies from a depth of 9 inches at the bow to 18 inches 
at the point where the fin keel commences. At the cen- 
ter line of the deck there is also a horizontal steel plate 
of the average width of 18 inches associated with the 
vertical plate which is from 6 to 8 inches in depth. Be- 
tween these two members, which might be called the top 
and bottom chords, there is worked in a system of tie- 
rod bracing and vertical, hollow, steel struts, the rods 
varying from % of an inch to one inch in diameter and 
the struts from 1% inches to 2 inches in diameter. 
This construction provides what is practically a deep 
steel truss which extends from the stiffened framing 
at the mast out to the end of the overhanging bow. 
The necessity of trussing of this kind will be appre- 
ciated by those of us who remember what happened 
to the over lightly built bows of the 70-footers of last 
season, which, yielding to the enormous upward pull 
of the head stay and topmast stay, were drawn up- 
ward out of their proper line from 12 to 14 inches. 
The after overhang, it will be noticed, is similarly 
trussed, the tie-rod bracing, however, running only 
in one direction — being put in, doubtless, to assist 
in carrying the weight of the crew, when it is massed 
toward the taffrail to keep the bow of the boat up when 
she is running before the wind. The hull is further 
stiffened by four lines of stringers, two on each side, 
with 2-inch tubular struts, extending from the string- 
ers to the deck beams. 

There are 79 frames in the yacht, spaced about 2% 
feet apart. The frames constat of nickel-steel angle 
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bulbs. The plating of the hull is of bronze from the 
keel to the sheer strake, which latter is of steel. From 
amidships to a little forward of the mast the sheer 
strake is 9-32 of an inch in thickness, while from for- 
ward of the mast to the bow it is % of an inch, and 
from amidships to the stern it is 14 and 3-16 of an 
inch in thickness. From the garboard strake to the 
sheer strake the bronze plating is 7-32 of an inch and 
% of an inch in thickness amidships and 3-16 of an 
inch thick forward and aft. From the garboard strake 
to the bottom of the keel the bronze plating is V4 of 
an inch and 5-16 of an inch in thickness, while the 
bottom plate of the keel is a bronze casting % of an 
inch in thickness. In constructing the yacht the keel 
was first built up and riveted, and then pig lead, with 
shot to fill up the interstices, was stowed, until 62 tons 
of the same was in place. Molten lead was then run 
over the top, to form a crust, and keep it in place. 
After the yacht is afloat, about 13 tons of pig lead will 
be stowed above this until the vessel has reached the 
desired trim: The deck beams are angle bulbs of the 
same weight as the frames. The deck plating is of 
steel and aluminium, distributed as follows: Con- 
tinuous steel side stringers run from stem to stern, 
and vary in diameter from 3-16 by 10 inches at the 
ends, to % inch by 2 feet in width amidships. There 
is also the longitudinal centerline steel plate, already 
referred to, which varies from % inch by 2 feet 
amidships to 3-16 of an inch by 1 foot in the ends. 
The deck is covered with 3-16 of an inch steel plating 
for a distance of 10 feet forward and aft of the mast. 
The rest of the deck is plated with aluminium. As 
the displacement of "Independence" is given as 146 : ;' t 
tons and the total lead ballast will amount to about 
75 tons, it is fair to presume that the total weight 
of the hull, spars, rigging, sails, stores and crew, when 
the boat is down to her 90-foot water line, will be about 
72 tons. 

There can be no question of the great originality 
and skill with which the construction of this interest- 
ing boat has been worked out. The peculiarity of her 
form, her great sail-carrying capacity, involve that 
she will be put to severer strains than any yacht of her 
size that has yet been launched; and we think that the 
designer is to be congratulated upon the success with 
which he has combined lightness and strength in pro- 
ducing a powerful form. Had the "Independence" been 
built upon what might be called the commonly-accepted 
lines of a 90-footer, and had there been less originality 
shown in the design, there would not be the great 
public interest attending her trials against the Her- 
reshoff boat which is now certain to be manifested. 



Electric \Vi11d-Kegistering Apparatus. 

A new apparatus for registering the direction of 
the wind is in use at the observatory of the Agro- 
nomical College, at Berlin, which permits of registering 
eight directions of air-currents by electrical means, 
using but two pendulums, each provided with a stylus. 
The apparatus carries at the top a vane of the usual 
type, carried upon a rod which passes below and has 
on its lower end a metal sector which may rub over 
four contacts placed at the corners of the platform 
carrying the pivot of the rod. The dimensions of the 
sector are calculated so that it may touch but a single 
contact or two adjacent contacts. The movable sector 
is connected to one of the poles of a battery. Each 
of the four contacts has a wire which passes to the coil 
of an electro-magnet and the four magnets are placed 
horizontally so that between each of the two pairs 
of coils oscillates a pendulum carrying the ink stylus. 
The other ends of the coils are connected with the 
other pole of the battery. With this arrangement each 
of the two pendulums will be attracted to the right or 
to the left according as one or the other contact is 
touched by the revolving sector; if the sector touches 
two contacts at once the two pendulums will be at- 
tracted either in the same or contrary directions. 
If the contacts 1, 2, 3, 4 correspond to the directions 
N., S., E., W., of the compass, suppose that the pendu- 
lum I. is deviated to the left by contact 1 and to the 
right by contact 4, while pendulum II. is deviated to 
the right by contact 2 and to the left by 3. Under 
these conditions a left deflection of the pendulum I. 
alone indicates N.; while the same deflection, combined 
with that of pendulum II. to the right, indicates N. E., 
etc. If the indications are to be given at regular in- 
tervals, the wire from the coils to the battery passes 
through a relay and clock mechanism by which the cir- 
cuit is closed at periods of 5 or 10 minutes, etc. The 
current required to work the apparatus is very small. 



The famous statue of Voltaire, by Houdon, is prob- 
ably the most important art object displayed in the 
Theatre Francais. The fire in the theatre last year 
excited great alarm for the safety of this precious 
souvenir of the French stage. The architect of the 
new building has designed means by which, in cas-e of 
emergencies, the statue can be moved out of danger. 
A series of wheels has been arranged under the pedes- 
tal so that the mass can be moved with as much ease 
as if it stood on a trolley. 
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Science Notes. 

The meteorite which fell at Porto Alegre, Brazil, has 
now been measured, and the results are most astonish- 
ing. It measures 56 feet from the base and is 85 feet 
high. 

German towns are increasing rapidly in population. 
In Ave years Posen has increased 58.6 per cent; Ber- 
lin has now 1,884,345 inhabitants; Hamburg, 704,669; 
Munich, 498,503; Leipzic, 455,120. 

William Couper, the sculptor, is engaged in modeling 
a heroic portrait-bust of the late Prof. Thomas Egles- 
ton, and funds are being collected for this memorial 
to the founder of the School of Mines of Columbia 
University. 

A marked rise in the level of the Dead Sea has been 
noted. A broad lagoon has been formed on the north 
side of the Jordan delta. The water does not sink 
in summer, and it is surmised that the whole bottom 
of the Dead Sea has been raised by volcanic action. 

A London dealer in physical apparatus, etc., offers 
for sale a strictly limited number of vacuum tubes, 
containing neon, krypton and xenon. Also tubes of 
argon and helium. They cost from one to three pounds 
each without quartz ends, and the whole set of five 
gases, with quartz ends, costs about $100. 

At a recent Headmaster"' Conference held in Eng- 
land, a committee was appointed to take up the study 
of archaeology in schools and the foundation of an 
archaeological museum. It was thought that the more 
extended study of this science would quicken the stu- 
dents' imagination of the lives of men who made 
classical history and literature. 

Berlin has refused a legacy of $120,000 for an orphan 
asylum, as one of the conditions of the bequest was 
that the orphans should be brought up on a vegetarian 
diet. Those who are making bequests should not 
thrust their fads on institutions, and Berlin is to be 
commended, as Breslau is to be condemned, in this 
matter, as the latter city expressed a willingness to ac- 
cept the gift with the conditions imposed. 

The latest issue of The Geographical Journal con- 
tains a most interesting account of the results of Mr. 
Moore's recent expedition to Lake Tanganyika and 
the regions to the northward. Mr. Moore brings for- 
ward additional arguments in favor of the marine 
origin of the fauna of this lake (which includes shells 
of a marine type and a jelly fish) ; and from the ab- 
sence of a similar assemblage of animals in the more 
northern lakes, he is led to conclude that Tanganyika 
communicated with the ocean by way of the Congo 
Basin, and not through the Nile Valley. 

In a paper printed in The American Journal of In- 
sanity Mr. G. Styles presents statistics regarding the 
occurrence of suicides. Forty years ago it was shown 
that only 4 out of 10,000 persons rated as paupers died 
by their own hands, while 7 coachmen or other serv- 
ants, 5 bankers or professional men, nearly 8 sol- 
diers, 7 tailors, shoemakers or bakers, and only 1 3-10 
carpenters, butchers and masons out of 10,000 were 
suicides. Sweden had the lowest average of all the 
countries considered, namely, 1 suicide to 92,000 per- 
sons; Russia had 1 to 35,000; the United States 1 to 
15,000; Saxony 1 to 8,446. In St. Petersburg and in 
London the proportion was 1 to 21,000. If we take the 
statistics of the fifty years just passed for France the 
following results: For every 100,000 inhabitants of 
France there were in 1841-45, nine suicides; in 1846-50, 
ten; in 1861-70, thirteen; in 1871-75, fifteen; in 1876-80, 
seventeen; in 1889 alone, twenty-one; in 1893, twenty- 
two; in 1894, twenty-six. During the years 1826-1890 
the percentage of suicides increased in Belgium 72 
per cent; in Prussia, 411 per cent; in Austria, 238 per 
cent; in France, 318 per cent; in Saxony, 212 per cent; 
in Sweden, 72 per cent; in Denmark, 35 per cent. 

The third series of reports to the Malaria Commit- 
tee of the Royal Society has just been issued, and con- 
tains the results of observations made by Drs. Stephens 
and Christophers on the west coast of Africa, and by 
Dr. Daniels i: *"-■<*+ Africa, says Knowledge. The two 
former write , ■; that it cannot be too clearly re- 

alized by Eu living in the large towns of West 

Africa that t : dwelling amid thousands of cases 

of malaria he less dangerous from the fact 

that the na. , lildren suffering from the disease 

do not exhi ... usual signs of fever. "Malaria is 

essentially ; . : .gious disease, the contagion being 

conveyed by losquito; the laity must appreciate 

this fact an . ' '-e to dwell in the midst of contagion, 
they must i • '.:e that malarial fever is a contagious 
disease coi . (through the medium of the mos- 

quito) froi- lative child. Malarial fever, we are 

convinced, ■_, avoided most readily by avoiding the 
.cause of cm?-, n, and living as far removed as possi- 
ble from • huts. . . . The adult native pos- 
sesses an immunity against malaria, and though 
living un> me conditions as the children, con- 
stantly si le bites of infected Anopheles, yet 
examinat • blood shows that parasites are al- 
ways absen 
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Electrical Notes. 

McGill University, Montreal, has recently installed 
two large electric furnaces, taking a current of 100 
amperes at 110 volts. 

Marconi has sent wireless messages 200 miles from 
St. Catherine's to the Lizard. Perfect communication 
has been established between these points. 

A submarine electric arc light will soon be experi- 
mented with to aid in the sponge fishery off the coast of 
Florida. At present, the sponges are obtained only 
from a comparatively small depth > as the sponge fishers 
at present can only see to a limited distance by the 
aid of a water glass, and if this distance could be in- 
creased, larger areas would immediately be opened up 
where sponges have been growing unmolested for 
years. 

A new electric fire alarm consists of a metallic case 
containing a charge of a Bengal light surmounted by 
an igniting charge in which is buried an electric fuse. 
The whole is made water-tight, and is arranged to be 
put in position on a cornice or other prominent part 
of the building. The fuse is connected through thermo- 
stats to the battery. When the temperature rises un- 
duly the circuit is closed, the. igniting charge is ex- 
ploded and the compound is ignited, making a brilliant 
light in the neighborhood. A device of this kind will 
doubtless prove of considerable value in sparsely-settled 
districts where there is no fire alarm system. 

There have been many prosecutions in New York 
recently under a new law which provides for the pun- 
ishment of theft of gas or electricity. The law is very 
comprehensive, and provides for the tapping of sup- 
plies without passing through the meter or other in- 
strument provided for registering the quantity con- 
sumed, and for the obstruction or injury to a meter. 
Until this law was passed the electric companies knew 
perfectly well that they were being robbed, but found 
no way of punishing in any adequate way those re- 
sponsible. Several offenders have been convicted, and 
one of them' was sentenced to pay a fine of $150 or spend 
sixty days in prison. A number of Chinese laundries 
were found where the meter had been bridged so that 
their bills were only about half what they should be, 
and nine of the laundrymen were arrested. 

Now that the Behr monorail scheme between Liver- 
pool and Manchester has been rejected by the Eng- 
lish Parliament, it is proposed to connect the two 
cities by an electric tramway. There will be 84 miles 
of lines communicating with all the principal towns 
en route, and forming junctions with other tramway 
systems. In view of the densely populated nature of 
the districts through which the tramway will extend, 
a heavy and remunerative passenger traffic is assured. 
Then again, owing to the number of manufactories in 
the area served by the tramway, it is anticipated that 
considerable revenue will accrue from the carrying of 
freight, which will be conveyed cheaper by this means 
than by any other, and also from the supply of elec- 
trical power. The undertaking is being developed by 
the South Lancashire Electric Traction and Power 
Company, Limited, and the capital required to estab- 
lish the enterprise will amount lo alout $7,500,000. 

A determined attempt is to be made in England to 
prove the capabilities of Marconi's wireless telegraphy 
for the prevention of disasters at sea. The experiments 
are being conducted under the auspices of the Board 
of Trade, Lloyds', the Trinity House Corporation, and 
several other institutions interested in maritime affairs. 
A mast thirty feet in height has been erected upon the 
pier at Southend, which town is situated at the mouth 
of the Thames. At the top of this pole is fitted a metal- 
lic conductor, which is connected with the usual in- 
struments arranged in the pavilion. The apparatus is 
entirely automatic in its action, thus dispensing with 
the constant attendance of an operator. The vessels 
are each supplied with a bell, connected to a receiving 
instrument, which is actuated directly the ship enters 
the zone of influence of the shore apparatus, which in 
this case is a distance of seven miles. By this means 
the captain of the vessel receives ample warning of 
the danger he is approaching, since the bell continues 
ringing until he has once more passed beyond the 
sphere of influence. It is also intended that the shore 
apparatus shall transmit the nature and name of the 
danger spot to which it is attached, be it a sandbank, 
rock, or submerged wreck, so that the captain of the 
vessel is able to retain his bearings. If necessary, mes- 
sages may be transmitted between the station and the 
vessel, since at the shore station it is only necessary 
to raise the transmitting wheel containing the name 
of the danger spot, and to actuate the apparatus in the 
usual manner. It is anticipated that the installation 
of such apparatus along both banks at the mouth of the 
Thames will be of inestimable value, especially during 
foggy weather, when the navigation of the river, which 
is difficult under normal conditions, is often rendered 
impossible, and strange vessels have to wait at the 
estuary, often for days at a time, until the fog has 
sufficiently cleared to enable them to make their way 
up the river to their desired destination. 
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Automobile News. 

The Automobile Club of America has been notified 
by Col. John J. Astor that at least one of the proposed 
country houses on the road between New York and 
Albany will be ready this season. The house which 
Col. Astor has offered to place at the disposal of the 
club, without expense to them, is "The Maples," which 
forms a part of Col. Astor's Ferncliffe estate. It will 
be fitted up in the best manner for the requirements of 
the club. 

King Leopold II. of Belgium is an ardent lover of 
the sport, and takes a keen interest in the develop- 
ment of the automobile in that country. He has de- 
cided to improve the roads, which in some parts of the 
kingdom are in a very bad state, and has charged one 
of the government engineers with the work of draw- 
ing up the plans. He is now having built in France 
a large automobile which approaches somewhat the 
idea of a palace car, as it will be divided into com- 
partments. According to reports it is to have a sleep- 
ing chamber, a toilet room and a servants' compart- 
ment. This vehicle is to cost no less than $50,000; 
the motor is built for 30 horse power, and its reservoir 
will contain 25 gallons of gasoline. The consumption 
of gasoline will cost about $2 per hour. In this way 
King Leopold is to make his voyages in the future 
when he does not use his machine of the ordinary type. 

A somewhat novel system for carrying the mail is 
now in use between two towns in France — Bonnetable 
and Connerre-Breille. These towns, 10 miles distant, 
are on a line of narrow-gage railroad, but a part ci 
the mail was formerly carried by a four-wheeie.l cii' 
running on the rails, provided with two bicycle move- 
ments and worked by two men. As this system of 
locomotion proved too slow, the railroad company 
has substituted a four-wheeled automobile car w 1 
has a 3-horse power gasoline motor, water cool '. ; 
the movement of the motor is transmitted to the rear 
axle by two round belts passing over two speed chang- 
ing pulleys which are loose on the shaft and may be 
coupled by friction to a fixed pulley, mounted on the 
intermediate shaft. This shaft is connected by re- 
duction gearing to a second intermediate shaft which 
■carries a chain passing to the rear axle. Ball bear- 
ings are used throughout. A pedal operates a power- 
ful band-brake upon the rear axle. The total weight 
of this car is 1,050 pounds, and it makes an average 
speed of 20 miles an hour. Since it has been put into 
use for carrying the mail its performance has been 
quite satisfactory. 

An automobile exposition will be held at Hamburg, 
lasting from the 31st of March to the 14th of April. 
It will be installed in the Exposition Palace of the 
Rotherbaum Velodrome, a vast building, well lighted 
and having an area of 45,000 square feet. The Organ- 
ization Committee are preparing for an exposition of 
considerable importance. Nine classes have been dis- 
tinguished: 1. Automobiles and motors. 2. Automo- 
biles in construction. 3. Moto cycles and voiturettes. 
4. Boats. 5. Motors and accumulators. 6. Accessories. 
7. Apparatus for automobiles and cycles. 8. Models, 
drawings, maps, etc. 9. Divers. At Breslau is held 
each year a kind of international fair or exposition of 
machines, which includes machines of all kinds, steam 
engines, etc., as well as automobiles and bicycles. This 
exposition, which is known throughout all Germany, 
attracts a large crowd of visitors to Breslau every year, 
the number being estimated at 25,000. The exposition 
lasts three days, and in general more than 150 ex- 
hibitors are represented, most of these being German 
firms, but some American, English, Swiss and Austrian 
firms are represented. This exposition is in its thirty- 
eighth year of existence. This year it will be held 
from the 6th to the 8th of June. It is expected that 
this year's exposition will contain a large number 
of automobiles shown by the principal German and 
European Arms. 



Telephone Journal at Budapest. 

The system of "telephone journal" which has been in 
operation in Budapest for several years is meeting 
with increased success. The system was inaugurated 
in 1893; the subscribers receive their news by telephone 
instead of by a printed journal. All the interesting 
news is telephoned from the central office to the sub- 
scribers from 8 A. M. to 11 P. M. Each class of news 
comes at a certain hour, except for the news of the 
Stock Exchange and Parliament, which are given every 
half-hour as they are obtained. The subscription 
price is 75 cents per month by periods of four months 
each; no extra charge is made for the receiving ap- 
paratus or lines. The receiver is double, so that two 
persons may hear the news at the same time; the an- 
nouncement of the communications is made by an elec- 
tric bell. At the end of 1898 the system, which was 
limited to the city of Budapest, had already 550 miles 
of lines. At present the number of subscribers reaches 
nearly 7,000, this being eight times the number during 
the first year. The system is likely to be extended to 
the neighboring towns of Szegedin and Arad, as the 
preliminary trials which have lately been made have 
given good results. 



©1901 SCIENTIFIC AMERICAN, INC. 



200 

A NEW METHOD OF MANUFACTURING STEEL PIPE. 

One of the most important and in some respects one 
of the most novel water schemes ever proposed and 
contracted for is that for carrying water from Perth, 
the capital of Western Australia, to Coolgardie, 
the central point of an extensive and compara- 
tively modern group of gold fields. Unfortunately 
the development of this district is retarded by the 
lack of water, which is as scarce as gold is plenti- 
ful, the monthly output of gold for the colonies of. 
Western Australia being nearly 200,000 ounces. Re- 
alizing that an abundant supply of good water was 
essential, not merely for the modern processes 
of gold recovery, but also for the health and 
comfort of the rapidly increasing population, the 
government sanctioned a very costly and elaborate 
scheme for piping water from Perth, the capital, 
to Coolgardie, a distance of 330 miles. The water 
is to be collected in a large storage reservoir at 
Mundaring, 24 miles from Perth, from which 
it will be forced through a 30-inch steel pipe by 
means of eight separate pumping stations, dis- 
tributed along the route of 
the line. The total lift will 
be 1.200 feet. Three hundred 
miles of the pipe is laid in 
trenches and 30 miles will 
be carried on trestles. 

The steel pipe will be laid 
in 30-foot lengths. The 
weight of each section with 
joint is about one ton, and 
the total weight of the whole 
line will be about 68,452 tons. 
This, by the way. is, with, 
one exception, the largest 
contract for steel ever under- 
taken, the largest contract 
being that for the steel neces- 
sary for the construction of 
the New York Rapid Transit 
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Tunnel, which exceeds the Coolgardie pipe line, we 
believe, by about 10,000 tons. 

Apart from the magnitude of the undertaking, this 
pipe line possesses special interest because of the 




2. Wrought-Steel, Lead-Calked Joint. 




1. Fifteen Hundred Feet of 30-Inch Pipe Loaded on Cars. 



novel means adopted in the manufacture of the pipe 
itself, which is of what is known as the Ferguson 
locking-bar type, being so named after its inventor, 
Mr. Mephan Ferguson, of Melbourne, Australia, to 
whom we are indebted for our illustrations and 
particulars. 

The method of manufacturing the pipe is shown 
in the accompanying illustrations. Each length 
is formed of two steel plates, each of which is 
bent to a half circle and its longitudinal edges 
upset in a special machine. Two halves are as- 
sembled together and their upset edges inserted 
in a pair of longitudinal locking-bars. Hydraulic 
pressure is then brought to bear on the locking- 
bars, which are thereby closed down over the 
upset edges of the plates, thus forming at each 
bar a double dovetail joint. Such, briefly stated, 
is the operation of manufacture. In detail it is 
as follows: After the plates have been put through 
a set of straightening rolls, they are clamped to 
a table upon which they are carried through two 
pairs of circular shears which cut them to exact 
length. They are then taken 
to the planing and upsetting 
machine, shown in Fig. 4, 
upon the bed of which they 
are securely clamped. On 
either side of the bed of the 
machine, which, by the way, 
weighs 100 tons, are mounted 
two massive saddles, which 
are connected together across 
the machine by heavy bolts. 
In these saddles are carried 
eight planing tools, four on a 
side, with each tool set slight- 
ly in advance of the one that 
follows it. Behind the tools 
are sixteen rollers, eight on 
each side, each of which, like 
the planing tools, is set some- 




3. Bending Rolls. 




4. Plate Planing and Upsetting Machine. 




5. Pipe-Closing Machine, With Half-Finished Pipe. 



6. Shows Pipe About to Enter Closing Machine. 
A NEW METHOD OF MANUFACTUBINO STEEL PIPE. 
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what in advance of the one that follows. The two 
saddles are caused to travel along the machine by 
means of two massive screws, one on each side. As 
the side saddles move along the plate, it is planed 
down to exact width by the tools, and then the edges, 
as thus planed, are upset by the rollers which follow, 
into the proper form for clamping into the locking- 
bar. The plate is then removed, a new plate inserted 
and similar work is performed upon it on the return 
stroke of the machine. 

The plate is next taken to a crimping machine, 
not shown in our illustrations, where the neces- 
sary curve is given to the edges of the plate, so as 
to prepare it for the plate bending rolls which are 
shown in Fig. 3. These rolls, which are 30 feet in 
length, are provided above and below with a pair of 
suitable supports to prevent the rolls from springing 
away from the plate. The two upper supports are 
shown clearly in the figure referred to. The plates, 
after being rolled to the proper curve, are assembled 
with their edges resting in recesses of the two locking- 
bars, already mentioned. The locking-bar is roughly 
of a blunt I-section, as clearly shown in illustrations 
5 and 6. The pipe, firmly clamped to hold the two 
halves and the locking bars in position, is then placed 
within the closing machine, Figs. 5 and 6, which con- 
sists of a massive frame carrying the upper and under 
closing tools, and the long mandrel in the front part 
of Fig. 6 which carries the inside tools. The pipe 
is placed upon the traveling table and run forward 
until the locking-bars are between the outside and 
inside tools referred to. Then, by means of a hy- 
draulic piston acting upon the inclined plane on the 
mandrel, the squeezing tools are all brought home 
snugly against the two locking-bars. Hydraulic pres- 
sure is now exerted, and the locking-bars are squeezed 
snugly down upon the upset ends of the pipe. The 
amount of pipe upset at one stroke is, of course, only 
equal to the width of the squeezing tools, which 
work at the rate of about twenty strokes per minute, 
the pipe traveling through the closing machine upon 
a set of carrying trolleys, which are shown clearly in 
Figs. 5 and 6. The pipe is then taken to the testing 
machine and subjected to a pressure of 400 pounds 
per square inch, which is equal to a tensile strain of 
about 10 tons per square inch of the steel plate. After 
being coated with asphaltum, the pipe is ready for 
shipment. 

We are informed that the locking-bar, C, of this 
form of pipe has shown itself, under official tests, to 
be stronger than two plates themselves, and as the 
28-foot pipes, 30 inches in diameter, are turned out 
at the rate of about six per minute, it can be under- 
stood that this method of manufacture is 
highly economical, as compared with 
pipe with riveted seams. There is also 
the added advantage that the frictional 
resistance to the water is considerably 
less than that due to the rivet heads of 
a riveted pipe. 

In illustration No. 2 is shown the form 
of joint which is used on this pipe line. 
It consists of a wrought steel ring, or 
thimble, whose inside diameter is in- 
creased from the edges inwardly, with 
the object that when the lead is run in 
at both ends, it will form a wedge joint 
that will act against the escape of the 
water. 



hausted through one of the openings until the adjacent 
piston has passed the opening on the opposite side. 
Through these passages steam is supplied from two 
steam-chambers above the cylinder. In the chambers, 
valves are located which direct the flow of the steam. 
These valves are so connected by a link and levers that 
when one valve permits the entrance of the steam to 
one passage, the other valve acts as an exhaust for 
the steam discharged from the other passage. By 
means of this arrangement the motion of the shaft 
can be readily reversed by a single manipulation of a 
hand-lever. 

One of the steam-chambers communicates with a 




SECTION OF THE PORTER ENGINE. 

steam-chest; the other serves as an exhaust. Within 
this steam-chest is a. cut-off valve operated by gearing 
from the driving shaft of the engine, so that the steam 
can be cut off at any desired point of the piston-travel 
and used expansively. In order to start the engine 
when the cut-off valve is closed, steam is allowed to 
flow through a valved by-pass extending from the 
steam-supply pipe below the cut-off valve. As soon as 
the engine is in motion the by-pass is closed. 



llllllon-m He Kailroad Records. 

BY G. E. WALSH. 

The relative longevity of the modern high-speed 
locomotive is interesting in view of some of the re- 
ports concerning the working-life of some of the older 



PORTER ROTARY ENGINE. 

At the electric-light plant of Crawfords- 
ville, Ind., a rotary engine invented by 
James A. Porter, of the same city, was 
recently tested with exceptionally grati- 
fying results. The engine occupies a 
space 54 by 48 by 24 inches and weighs 
one ton. The tests proved that the en- 
gine is of 8 horse power, running one 
hundred revolutions per minute with an 
effective pressure of 12 Va pounds and an 
expansion from 20 to 5 pounds. The 
high speed and steam pressure obtained 
make the engine very efficient. 

As our illustrations show, the shaft is 
eccentrically mounted and the cylinder- 
heads are peculiarly grooved. In the 
center of the head is a cam-way which 
forms a bearing surface for rollers carried on the 
inner ends of the pistons. The outer groove or way 
in the head is engaged by the outer ends of the pis- 
tons. It is evident from our illustrations that the 
cam in the center serves to press the pistons into 
steam-tight contact with the cylinder-wall and to hold 
them to their proper places. Wear is taken up by 
spring packing. 

Partially surrounding the cylinder are two steam 
passages provided with openings leading into the cyl- 
inder, and with smaller openings to permit the sur- 
plus steam to exhaust, thereby avoiding back pressure. 
The arrangement of openings leading to the cylinder 
!rom the passages is such that the steam is not ex- 
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on the best roads which average 200 miles a day, or 
something like 1,200 miles a week. From 60,000 to 
70,000 miles per year for a locomotive engaged in 
drawing heavy mail and passenger cars makes a record 
that is. considered excellent. This record has been ex- 
ceeded, and will be more than increased by one-third 
in the future by the more powerful engines, but the 
average of the fast engines to-day is really lower than 
this. Most train experts put the annual run for a 
good express engine at 50,000 miles a year. At this 
rate it would take twenty years for the engine to make 
the million-mile record if she was not condemned to 
the scrap-pile before that. 

On many of the Western roads there are locomotives 
in service to-day that started business twenty and 
thirty years ago, and while no record has ever been 
kept of the number of miles they covered in that period 
it can be inferred from figures given that they have 
crossed the million-mile mark. Until within a few 
years there was running on the Chicago, Milwaukee & 
St. Paul Railroad an old Lawrence inside connection 
engine built in 1857. This engine was employed in all 
sorts of work, and during its period of usefulness ex- 
tending upward of forty years it must have covered 
fully a million miles. 

The active life of some of the modern heavy loco- 
motives is something to be determined by the future. 
Like the swift ocean steamers they must deteriorate 
more rapidly when driven at their maximum speed, but 
after serving as fast mail expresses they will have a 
long period of usefulness on runs not quite so exacting. 
The modern big locomotives on the long-distance runs 
average more miles a day and week than the old- 
timers, and they will consequently cover the million- 
mile record in much less time. It is estimated that 
some of the crack locomotives engaged in carrying 
the fast transcontinental mails will reach this high 
record within ten or twelve years. 

A few years ago the London & Northwestern Rail- 
road published some statistics concerning one of their 
locomotives. According to these figures, published by 
F. W. Webb, locomotive engineer, she made the million- 
mile record in nine years. Every day . except Sun- 
day this locomotive made the run between London 
and Manchester and back, covering in the round trip 
367 miles a day. The engine was 50 feet long, and 
weighed 33 tons, with a tender weighing 25 tons and 
carrying 1,800 gallons of water. Either trip of 183 1 /; 
miles was made regularly on schedule time of 4% 
hours, and not once in the nine years did the engine 
lose a day except on Sundays. These days were used 
for fixing her up and making such necessary repairs 
as were demanded. Her record is without parallel in 
English or American railroading. 




THE PORTER ROTARY ENGINE, SHOWING DETACHED CYLINDER-HEAD. 



forms of engines. There have been several English 
locomotives which have made million-mile records, and 
they are still in use on some of the small branches. 
These English locomotives, however, were run on much 
finer roadbeds than those built in this country years 
ago, and the wear and tear on them must have been 
correspondingly less. It has been demonstrated many 
times in the history of railroading that the condition 
of the track more than the high speed determined the 
life of the locomotive. 

In the past most of the American locomotives would 
average runs of 200,000 miles before going into the 
repair shops. To cover this distance it would require 
from three to five years. There are plenty of engines 



Cinematograph for the Rlind in 
France. 

Dr. Dussaud, of the Psychological In- 
stitute of Paris, gave a lecture on Feb- 
ruary 16, at the Hospital des Societes 
Savantes, on the education of the blind 
and deaf. A large audience witnessed 
interesting experiments founded on his 
method for supplementing the senses of 
these two classes of unfortunates. 

The cinematograph for the blind is a 
machine which passes under the fingers 
of the blind a series of reliefs repre- 
senting the same object in different po- 
sitions — the branch of a tree, a bird, or 
any other object. The blind person has 
the illusion of moving scenes just as 
photographs passing over a luminous 
screen lend the illusion to those with 
sight. 

Dr. Dussaud has also arranged an 
electric vibration for the use of the deaf 
who are incurable. This gives them 
the notion of musical rhythm. For those 
not entirely deaf, he has invented a 
"gradual amplifier of sounds," which 
^f supplements the organs of hearing and 
in some instances improves them. 

Dr. Dussaud expressed the hope that 
these two inventions would materially 
aid in the education of the deaf and 
blind. The doctor gave a number of 
statistics already furnished by him to 
the Academy of Medicine and the Society of Biology, 
showing that his method had been applied during 
the last four years to more than three hundred pa- 
tients affected either with blindness or deafness, a r ;d 
that in most cases the results obtained had been ex- 
tremely satisfactory. 



Through the death of Prof. J. D. Whitney, its former 
owner, the famous Calaveras skull has come into the 
possession of the Peabody Museum of American Archae- 
ology and Ethnology. Prof. Putnam visited the Calav- 
eras region last summer to examine the various grav- 
els in the Mattison mine, where the skull was discov- 
ered. 
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A NOVEL SELF-HEATING SAD-IRON. 

One of the drawbacks to the more general intro- 
duction of the self-heating sad-iron is the necessity 
of using as fuel a high-grade gasoline, which, in coun- 
try villages, cannot always be readily obtained. The 
drawback has been simply enough avoided in a new 
sad-iron invented by Mr. Iver Wickland, of West 
Superior, Wis. Besides overcoming the difficulty men- 
tioned, the inventor has also devised a burner which 
completely consumes the vapor formed, and has provid- 
ed a generator which maintains a constant pressure. 

The illustrations presented herewith are perspective 
and partial sectional views of a tailor's goose made ac- 
cording to the principles of Mr. Wickland's invention. 

The oil-reservoir is supported at one end of the 
iron. From the lower end of the reservoir a tube ex- 
tends through the lower portion of the iron beneath 
a metal shield. The tube is connected with a retort 
in which the oil is received for the generation of gas. 
The retort communicates with a valve-casing provided 
with a needle-valve and arranged to discharge the 
vapor in a burner-tube located directly above the 
shield. Openings in the lower portion of the burner- 
tube discharge the gas downward on each side of the 
shield. The forward portion of the iron constitutes 
a cup for oil. When ignited this oil will heat the re- 
tort and adjacent parts sufficiently to generate vapor. 
By opening the needle-valve the vapor is mixed with 
air, forced into the burner-tube and ignited. 

The iron can be kept hot for more than sixty hours 
at a cost of twenty cents. The heat can be regulated 
as desired. Only one iron is required for the house 
laundry. No stove is needed to heat several irons. 
The combustion of the gas is so complete that no odor 
is perceptible. 



A SINGULAR INDUSTRY IN THE POISONOUS INSECTS 
OF CALIFORNIA. 

BY CHARLES F. HOLDER. 

Southern California has a number of so-called poison- 
ous insects — scorpions, centipedes, tarantulas and 
others; yet it is rarely that they are seen outside the 
curiosity shop. In a residence of fifteen years in this 
section the writer has never seen any of these insects 
where they should not be, namely, in the house, and 
has only found them after a diligent search — a strange 




Fig. 1.— TARANTULA. 

contrast to life on the Florida reef, where at night 
a crunching sound underfoot, or beneath the rocker, 
would tell the story of a wandering scorpion, the 
sting of which is extremely painful. 

In Southern California there is, singularly, a great 
demand for all the insects mentioned, which consti- 
tutes a business of some magnitude, ' involving the 




Fig. 3— SCORPION. 

more or less skilled labor of a number of persons. 
In China such a demand might be understood, as ob- 
jects of this kind are of use in the medicinal dietary 
of the Celestial Kingdom; but what Americans not 
naturalists should want with hideous tarantulas, un- 
speakable centipedes and others would seem a mystery, 
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yet these commodities are eagerly sought for by tour- 
ists in such numbers that thousands are sold annu- 
ally, and one dealer stated that he had difficulty in 
supplying the demand. When asked to explain the 
apparent craze for such objects, he replied: "They 
fall in line with what are known as curiosities, and 
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PARTIAL SECTION OF A SELF-HEATING 
TAILOR'S GOOSE. 
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PERSPECTIVE VIEW OF SELF-HEATING TAILOR'S 
GOOSE. 

Southern California being the great American tourist 
center, they naturally And a sale. The average tourist 
thinks it necessary to carry home something as a 
souvenir; in nine cases out of ten the same thing 
can be bought in the Bast; but they wish something 
that came from the locality in which they are visiting. 
I sometimes think that tourists wish to convey the idea 
to their less fortunate friends that they have been 
traveling in a dangerous country, and so send or take 
back home the poisonous insects as evidence of it. 
In any event, there is an ever-increasing demand for 
them." 

There are in Southern California several wholesale 
houses who employ men to mount these horrors, and 
the method of work is not uninteresting. While one 
rarely sees a scorpion or tarantula in this section, a 
careful search for them is generally repaid, but it 
is not near houses. In Florida the scorpions are sur- 
face lovers, and houses, and especially old board piles, 
offer the greatest inducements to them; but in Cali- 
fornia this insect is a burrower and found under- 
ground, as are the tarantula and trapdoor spider. The 
tarantula trade is, perhaps, the most important; the 
huge hairy creatures being more repulsive than others 
are consequently more in demand. The low hills to 
the south of Pasadena were once famous collecting 
grounds, being partly adobe, the soil especially suited 
to the building operations of the insect burrowers. 
At this place I once found the collectors of one of 
these Arms. They were boys, and each was supplied 
with a large bottle of water, a tin can and a forked 
twig or stick. The ground was rough, dotted over 
with gopher and squirrel holes, and every few yards 
a hole about an inch and a quarter across could be seen. 
Sometimes this was covered with a gossamer shutter 
of web, but generally it was wide open. Placing his 
can on the ground, one of the boys uncorked the bottle 
he carried and poured a little of the contents into the 
hole. The water was probably tinctured with alcohol, 
as I doubt if pure water would have sent the occupant 
up so quickly; a fierce spider with a span of legs 
nearly four inches in extent, a huge hairy creature with 
a body seemingly as large as that of a mouse. Out it 
darted, then seeing danger ahead, drew back; but the 
forked twig was deftly inserted beneath its body, and 
the spider was tossed several inches away where it set- 
tled back in the manner popularly described as "on 
its haunches," showing the death-dealing fangs ready 
for action. 

It was a tarantula, the Mygale hentzii of science, 
a near ally of the bird-eating spider of South America, 
and a creature to admire from a distance. But the 
young collector treated the insect with scant courtesy, 
placing the mouth of the can before it and hustling 
the giant into it with a businesslike air; then with 
bottle in hand he moved on. The next find was a 
trap-door spider (Fig. 2), very common in Southern 
California. This is the Cteniza Californica of science, 
a most remarkable and ingenious nest builder. The 
spider sinks a tube from six inches to a foot in length, 
lines it with silk so that it presents a perfect satin 
finish; then a door of silk and clay is made, which 



fits so perfectly that it is water and air tight, this 
works on a hinge, also made of silk. Just on the 
inner rim are several small holes, which look as though 
they might have been made with a pin; these are 
where the spider grips the lid with its mandibles to 
hold it down. This the boy illustrated for my benefit. 
The nest could only have been seen by an expert, as 
the outer part of the lid was exactly like its immediate 
surroundings in color and tint; but the collector's 
eye was keen, and he seemed to find the nests with 
perfect ease. As one was discovered he dropped to 
the ground and deftly inserted the point of his knife 
beneath the lid, lifting it up and exposing the silvery 
interior; a most marvelous structure, as the work 
of a spider. Dropping the lid the boy asked me to lift 
it, saying that the spider was upon the other side 
holding it down. As I inserted the knife and lifted 
I could feel the little owner tugging at the lid, and 
as I raised it, caught a glimpse of the hairy legs. She 
had the lid firmly in her mandibles and was holding 
it with a force which would be effective against what 
might be termed. her normal enemy. The spider was 
ousted by pouring water into the tube, and quickly 
landed in the tin cup. The boy now cut out the door 
of the tube and about four inches of the latter which 
was later mounted in a square box and the spider 
placed within to tell the complete story. In the course 
of the forenoon a number of tarantulas were caught in 
this way, also as many trap-door spiders. Scorpions 
were found in small burrows near the surface, or often 
in the holes of lizards. 

The tarantula merely digs a burrow from six to 
twelve inches in depth, and makes no pretense of cover- 
ing it, though sometimes there is a mass of web at the 
bottom, and at times a web placed over the entrance. 
The insect is a night-feeder, roaming about, preying 
upon crickets, beetles and other insects so unwise as to 
venture forth at the same time. The spiders brought 
in by the boy collectors, who search the country for 
them in all directions, are killed by immersion in 
alcohol, and handed over to the taxidermist who pre- 
pares them as quickly and cheaply as possible; the 
abdomen is filled with cotton and the insect then dried 
in a position to show its greatest spread. The room of 
the taxidermist is a chamber of horrors; the walls 
covered with tarantulas; scores of them drying, 




Fig. 2 —TRAPDOOR SPIDER. 

while hundreds more await preparation. Exactly how 
many of these insects are sold in this way to the tourist 
trade is not known, but the firm referred to — Messrs. 
Wakely & Company — mount thousands every year, not 
to speak of centipedes, trap-door spiders and horned 
toads. 

Among these insects is a giant wasp, common here 
and generally sold under the title of tarantula hawk, 
the wasp being an inveterate enemy of the spider. 1 
have often followed the wasp in its search, and no 
hound ever tracked a fox with more eagerness. It 
would walk rapidly over the ground, examine every 
hole and crevice, vibrating with emotion; and when 
a hole was discovered, darted down into it eagerly; 
a few moments later perhaps out would come spider 




Fig. 4.— TARANTULA HAWK. 

and wasp engaged in a terrific battle. The wasp was 
overmatched, as regarded size, its burly antagonist 
rolling it over and over; but the wasp evaded the 
strong mandibles and finally managed to drive its 
rapierlike sting into the tarantula, which paralyzed 
it; indeed, the effect was at once apparent, the spider 
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retreating, followed by its active enemy which merely 
desired to use it as depository for its eggs. 

In almost every town in California the singular in- 
dustry described is carried on, and its effect in Pasa- 
dena has been to materially diminish the supply of 
tarantulas, the places where they were once common 
knowing them no more. 



The Recent Eruptive Period of Vesuvius— Simul- 
taneous Formation of 1'ho Nitrated Salts In the 
Crater.* 

The eruptive period of Vesuvius commenced on the 
3d of July, 1895. It continued with uniform phe- 
nomena until September 3, 1899, when the lava ceased 
to flow by the lateral fissure. From that time the 
crater, which was then 656 feet deep, began to All 
up again. On April 24, 1900, it was only 260 feet 
deep, and contained a magma of bases rich in aeriform 
products. A period of a month of extreme activity 
ensued. There was no emission of lava, but the ex- 
plosions 'within the crater were intensely violent, es- 
pecially from May 4 to May 14, the maximum occurring 
on the 9th of May. They could be distinctly heard 
throughout all Campania Felicia. The crater was en- 
larged by 13 or 16 feet in diameter. At the end it 
measured 537 feet from southwest to northeast and 
590 feet from east to west. The circumference was 
1,771 feet. The flames were abundant, due to the 
emission of the vapors of sulphur and hydrogen 
sulphide. The greatest height attained by the bombs 
and scoriae was 1,761 feet from the bottom of the 
crater. 

On the 9th of May a bowlder measuring about twelve 
cubic meters was thrown out, which weighed ap- 
proximately thirty tons. This was. the greatest ejected, 
and took about 17 seconds in passing over the whole 
trajectory, falling on the ground with a velocity of 
about 262 feet a second. The vis viva of the vapors 

* R. V. Matteucci in a paper presented at the Academic des Sciences. 
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which had propelled it was estimated at 607,995 horse 
power. 

The quantity of solid matter thrown from the crater 
during the explosive period (April and May) was 
about half a million of cubic meters. These emissions 
increased the height of Vesuvius by 33 feet. The high- 
est point previously was 4,221 feet above the level of 
the sea; now it is 4,273 feet. 

I remained on the mountain for three consecutive 
days, the 11th, 12th and 13th of May. On the 13th, 
in the morning, there was a copious emission of va- 
pors; toward noon the explosions were resumed, and 
soon reached a point of extreme intensity. From my 
position near the border of the crater I was observing 
the action closely, when I was startled by a formidable 
explosion, which rained about me a shower of myriads 
of stones and incandescent scoria?. I escaped as by 
miracle. Among the most important phenomena was 
the complete envelopment of the crater with flames 
and the multitude of bombs bursting violently in their 
course through the air. It was a marvelous spectacle. 
Around me were lapilli, covered with sal ammoniac 
and scoria?, with a lustrous patina of metallic appear- 
ance, formed of ferric nitrite. 

As is known, M. O. Silvestri, stimulated by the 
experiments of Henri Sainte-Claire Deville, undertook 
observations on the lavas of Etna, for the purpose of 
investigating volcanic theories, especially relating to 
the influence of chemical dissociations, and that he 
reached very satisfactory conclusions with respect to 
the genesis of certain nitrated compounds formed 
within volcanoes. 

Thus, by passing a current of chlorhydric acid 
over reheated iron-bearing silicates, Silvestri ob- 
tained water, free silica and ferric chlorides. On heat- 
ing these chlorides in a current of ammonia there 
were disengaged besides hydrogen and ammonium 
chloride, chlorhydric acid and ferric nitrite. Finally, 
in causing the reaction together, on the reheated lava, 
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of chlorhydric acid and ammonia (or ammonium 
chloride), pure hydrogen, chlorhydric acid and ferric 
nitrite were obtained with separation of sal ammoniac 
(ammonium chloride). 

Without ignoring the great difference between the 
operations of nature and those of our laboratories, I 
have no hesitation, in view of my observation of a 
true isochronlsm in the production of ammonium 
chloride and of ferric nitrite in the crater of Vesuvius, 
in holding, according to the experimental results I 
have cited, that there exists an intimate genetic con- 
nection between these two nitrated compounds of vol- 
canic origin. 



The Current Supplement. 

The current Supplement, No. 1317, contains many 
articles of interest along many lines. The first page 
is occupied by an engraving showing the removal of 
Moreau-Vauthier's statue "La Parisienne" from the 
monumental gateway of the late Paris Exposition. 
"The Foothills of Colorado" is by .H. A. Crafts. "The 
Canals of Mars" is by Miss M. A. Orr. "Information 
Concerning the Angora Goat" is accompanied by sev- 
eral illustrations. "Snow Upon Railways" describes 
the systems in vogue on the Trans-Siberian Railway. 
"American Engineering Progress" is continued. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Apparatus. 

COIN-CONTROLLED TELEPHONE.— Julio 
E. Cokdovkz, Panama, Colombia. The char- 
acteristic features of this telephone apparatus 
are a support for the receiver, which support 
automatically changes its position as the re- 
ceiver rests thereon or not ; a movable coin- 
support ; a circuit designed to be closed by 
the movement of the coin-support ; and a 
movable coin-retainer operatively connected 
with the receiver-support and arranged to 
keep the coin upon the coin-support and to re- 
lease the coin when the receiver is put back 
on its support. Thus the introduction of a 
coin of a certain value is necessary in order 
to close the speaking-circuit. 

ELECTRICAL DEVICE FOR ALTERNAT- 
ING CURRENTS.— Albert Nodon, Paris, 
France. The inventor has discovered that an 
electrolyte formed of a solution of phosphoric 
acid to which ammonia may be added and in 
which are plunged two electrodes, the one of 
graphite or plumbago, and the other of an 
alloy of zinc and aluminium, has the property 
of arresting one of the phases of an alternat- 
ing current but of permitting the other phase 
to pass freely. In order continuously to con- 
vert the two alternate phases it is necessary 
merely to arrange two similar couples in 
parallel, having their electrodes disposed in 
reverse order. By experiment, it has been 
found that two similar couples thus arranged 
can convert alternating currents having a 
mean electromotive force of 'JOO volts. 

TELEPHONE - RECEIVER HOLIER. — 
Gkoecjb S. Mkveb, Newburg, N. Y. It has 
been the object of the inventor to provide a 
simple device by means of which the receiver 
will be supported in listening position near 
the transmitter, so that the hands may be left 
free to take notes. The arrangement con- 
sists of a bar in engagement with and pro- 
jecting from the transmitter-arm in such a 
position that the receiver is in proper position 
for use. 



Mechanical Devices. 

BALING-PRESS. — Albert L. Tiieese, Jen- 
nings, Oklahoma Territory. With this im- 
provement, the bale formed in an ordinary 
cotton-press receives a final compression. Mr. 
Treese prefers to employ his invention as an 
attachment to a cotton-press. The complete 
apparatus comprises rotatable baling-chambers 
which are alternately tilled with cotton. A 
plunger operates in conjunction with one of 
the chambers at a time to compress the cotton 
against a platen. A removable follower is 
designed to be carried by the plunger ; and in 
conjunction with the removable follower a 
frame is employed, carrying a number of 
platens to compress the cotton. At one side 
of the platen a hydraulic device is arranged 
which can be connected with the removable 
follower to compress the material finally. 

DUMPING - WAGON. — Thomas Wright, 
Jersey City, N. J. This invention relates to 
a class of dumping-wagons which discharge 
the load by tilting the wa.jon-body rearwardly. 
The object of the invention is to provide a 
dumping-wagon of novel construction which 
is better adapted for the discharge of the 



load and the replacement of the tilted body 
than wagons of its class as heretofore con- 
structed, and which will also permit the 
ready removal of the wagon-body for the 
reception of a load and for its subsequent re- 
placement on the running-gear of the wagon. 

APPARATUS FOR PROBUCING MOLDS 
FOR CAST-IRON PIPES.— Ernst Forster, 
43 Sagoroduiji-Prospect, St. Petersburg, Rus- 
sia. This invention is designed to produce 
at one operation any number of molds for 
tubes, pipes, and other articles of regular form 
and considerable length. The castings made 
from such molds are perfectly seamless ; the 
molds are not divided either longitudinally or 
transversely. The time required for making 
a mold for sixteen pipes does not exceed 
twenty minutes, it is claimed. The efficiency 
of the apparatus is, therefore, evident. 
Further merits are the great exactness and 
accuracy, and the omission of mold boxes in- 
closing the molds, thus allowing the molds 
to dry properly. 

MERRY-GO-ROUND. — William F. Man- 
gels, Coney Island, Brooklyn, New York city. 
The merry-go-round is of that type having a 
crank-shaft for imparting movement to the 
seats. The object of the inventor is to provide 
improvements in the construction of such 
merry-go-rounds whereby the driving-gear for 
the crank-shaft is completely relieved of the 
weight of the revoluble frame. Consequently, 
undue strain is avoided and the frame is sup- 
ported independently of the gearing to insure 
an easy running of the machine with compara- 
tively little power. 

TWINE-HOLDER AND CUTTER.— Ray- 
mond D. Weakley, St. Louis, Mo. The device 
holds the twine in a suitable carrier. Cutting- 
blades are brought into action at any time 
after the twine-carrier has been brought to 
a position within a casing. The movement of 
the twine-carrier within the casing is accom- 
plished by the operation of a movable knife. 
When the twine has been cut, the movable 
knife is relieved from pressure, and the twine- 
carrier is automatically carried to its normal 
position. 

MACHINE FOR SETTING CALKS IN 
BOOTS AND SHOES. — Charles R. John- 
ston, Eureka, Cal. The invention provides a 
simply-constructed durable machine for calk- 
ing boots and shoes. The improvements made 
by the inventor have perfected the construc- 
tion and increased the efficiency of operation. 

CASH-»RAWER.— Julius Ohmen, Man- 
hattan, New York city. The cash-drawer com- 
prises a money-receptacle having two locking 
devices, both controlled by the drawer-knob. 
One locking device serves to lock the money- 
receptacle to the drawer, and the other lock- 
ing device serves to lock the receptacle to a 
stationary part. An alarm is actuated by the 
drawer. Mechanism is controlled by the last- 
mentioned locking device to throw the alarm 
in or out of action according to the position 
of the locking devices. The alarm is given 
when any person not familiar with the con- 
struction of the drawer seeks to steal the 
money. 

LATHE-DOG. — Philip Sciiwickart, Brook- 
lyn. New York city. The lathe-dog comprises 
a body having V-shaped members. On one of 
the members is an extension formed with a 



number of recesses located one above the 
other. A clamping-bar has its fulcrum in one 
of the recesses. On the free end of the clamp- 
ing-bar an adjustable bolt is pivoted, engaging 
a flange on the other body member. Pivoted 
on the clamping-bar between the fulcrum and 
bolt is a clamping-block, having concave sides 
located at different distances from the pivot 
of the block. Eight different adjustments can 
be made, thus adapting the lathe-dog for ob- 
jects of different diameters. 

CURRENT - WHEEL. — Ever Peterson, 
Spokane, Wash. The water-wheel comprises 
a supporting-shaft to which a ohell is attached. 
Spokes pass through the wall of the shell and 
are secured at their ends to the ends of the 
shell. Blades are attached to the spokes. For- 
ward of the shell is a tapered casing. As the 
current strikes this taper it is divided and 
thrown out to strike the several blades simul- 
taneously ; thus the eddies of the stream will 
be overcome and greater power obtained. 



Vehicles and Their Accessories. 

BICYCLE-SUPPORT. — Eben Miller, Fred- 
ericton, New Brunswick, Canada. The bicycle- 
support comprises essentially a supporting 
frame on which a rack-bar is movable. Gear- 
wheels engage the rack-bar. On the gear- 
wheels supporting-legs are carried, by the 
movement of which a wheel-engaging device 
is operated. The supporting-device is simple 
in its construction and can be very easily 
adjusted. 

WHEEL. — Otto Teigen, Lowry, Minn. The 
purpose of this invention is to provide a ve- 
hicle-wheel which will yieldingly support its 
load. To this end the invention embodies 
a wheel with its rim and hub connected 
by longitudinally-extensible and contractible 
spokes hinged in place and provided with 
springs which have their ends respectively 
connected with the hub and rim. 

SPEED-GEAR. — Sedgwick M. Wade, And- 
over, Ohio. This invention is a means for 
transmitting motion and for varying the speed 
and direction of motor-vehicles. The gearing 
comprises two worms driven in the same direc- 
tion. Between the worms is a double-bevel 
worm-wheel movable to engage either worm. 
A spur worm-wheel is movable to engage one 
of the worm-wheels, and a crown worm-wheel 
i3 movable to engage one of the worms. 

Railway Appliances. 

TIE. — Hiram Stout, Kingman, Kans. The 
railway-tie comprises a pair of hollow stringer- 
blocks made of clay, to which blocks a tie- 
bar is bolted. Wooden chairs receive the 
rails and are interposed between the blocks 
and rails and have recesses at their under sides 
to receive the ends of the tie-bar. The chairs 
form cushions for taking up the vibration and 
also prevent wear on the clay blocks. 

CONVERTIBLE FREIGHT-CAR. — Oscar B. 
Critchlow, Leadville, Colo. The car is so 
constructed that it can be conveniently con- 
verted from an ordinary flat-bottom box-car 
for carrying freight to a hopper-bottom box- 
car for carrying grain. The floor for the car- 
body is made in sections arranged to extend 
either in a horizontal position on the floor- 
supporting timbers, or to hang with their 



outer ends on the supports and extend from 
the car-body inward and downward to the 
fioor-members at or near the middle of the 
car. A conveyer-casing has a conveyer-screw 
at the middle of the car into vvhich the floor- 
sections discharge. Slides for closing the cas- 
ing are controlled from the outside of the 
car. 

LOADING DEVICE FOR RAILWAY-CARS. 
— William P. Porter, East Jordan, Mich. By 
means of this apparatus railway-cars can be 
loaded without being side-tracked. The ma- 
chine employed comprises a platform on which 
a motor is carried. A transverse shaft is 
geared with the motor. With the transverse 
shaft longitudinal shafts at the sides of the 
platform are respectively geared. Keepers 
are carried at the sides of the platform. In 
the keepers, uprights are slidably mounted, 
which uprights cany racks engaged by pinions 
on the longitudinal shafts. 



miscellaneous Inventions. 

SUPPORT FOR BUCKETS. — John Lowe, 
Arlington, Kans. The bucket is to be used 
in milking, and for that purpose is provided 
with supporting devices which can be attached 
to the knees of the milker, so as to leave both 
hands free. When the bucket is not in use 
the supporting devices can be carried close to 
the side of the bucket. 

ARTIFICIAL TOOTH. — William K. 
Slater, East Tennessee National Bank Build- 
ing, Knoxville, Tenn. The invention compre- 
hends the formation of artificial teeth in which 
keepers are baked projecting above the gum 
ends of the teeth in the direction of the 
longitudinal axes of the teeth, and are ar- 
ranged by means of loops or bent ends for 
secure attachment to a retaining wire. These 
keepers are located in those portions of the 
teeth where there is the greatest body of porce- 
lain. The teeth depend almost entirely upon 
the wire for their attachment to the plate. 

WATER - DISTILLING APPARATUS. — 
• ickinson L. Rose, Mankato, Minn. The ap- 
paratus is specially adapted for domestic use. 
The construction comprises a vertical boiler 
which is open at the top. A condenser is lo- 
cated above the boiler, and a water-reservoir 
exterior to the boiler. The water-reservoir has 
an upward extension composed of double walls, 
separated by a space for receiving the water 
of condensation, both walls surrounding the 
boiler, and the outer one being attached to 
the condenser and forming the outer side of 
the condensing space above the boiler. The 
apparatus removes volatile and mineral matter, 
and effects rapid condensation and aeration. 

NUT-LOCK. — Samuel S. Jamison, Salts- 
burg, Pa. When once applied, the bolt and 
nut will be locked together without the possi- 
bility of being loosened accidentally. To se- 
cure this end the inventor employs a nut 
having a tapered hole provided with a series 
of independent angular projections. The angu- 
lar edges are sunk in the bolt end and allow 
the metal of the bolt to spread into the angular 
recesses between the angular projections. 

PULP STRAINER. — James W. Packer, 
Glens Falls, N. Y. The pulp-strainer for 
paper-making comprises a fixed support, a 
diaphragm to which a plunger is secured, and 
a cam for operating the plunger. An arm 
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or bar projects from the support and is con- 
nected with the plunger. A spring exerts 
pressure on the arm or bar. The plunger 
properly actuates its part of the diaphragm 
to draw off the fibers through the openings in 
a screen into a suction-box, the material flow- 
ing by its gravity into a receiving-box and 
over a gate. The provision of a single outlet 
for two or more suction chambers having a 
number of screen-plates brings the pulp into 
a separate compartment in the receiving-box, 
so that the operator has full control of the 
pulp, regardless of the number of suction- 
chambers in the machine. 

ADJUSTABLE GUN-STOCK. — Joseph N. 
Zoller, St. Matthews, Ky. This attachment 
for gun-stocks enables one gun to be used for 
various purposes. An adjusting head is 
pivoted in the stock and attached to the grip. 
The head is provided with peripheral teeth, 
between the spaces of which a bolt held to 
slide in the stock can be projected. 

WASI1-T TJ B ATTACHMENT. — Otto 
Schweitzer, Paterson, N. J. The inventor 
has provided a wash-tub with a movable parti- 
tion enabling the wash-tub to be used as a 
bathtub. On the upper edge of the partition, 
levers are mounted. A plate is pivoted on 
one lever and has sliding connections with the 
other lever. A screw is carried on the parti- 
tions and works with the inner ends of the 
levers. 

STOOL. — John M. Btsouii, Batavia, 111. 
This stool is to be used in boot and shoe stores 
and comprises a seat for the salesman and a 
rest for the foot of the person on whom a 
shoe is to be fitted. 

CRUCIBLE. — Porter W. Shimer, Easton, 
I'a. The crucible is to be used for fusing or 
highly heating metal or other material in an 
atmosphere of any gas. The crucible is pro- 
vided with a hollow stopper seated on a rubber 
gasket and having means for cooling the stop- 
per and crucible and circulating air. 

WEATHER-STRIP. — William L. Smith, 
IIomeh E. Ashcraft and William O. Jami- 
son, Seymour, Iowa. This weather-strip can be 
attached to any door. When the door is closed 
a member of the weather-strip is firmly in en- 
gagement with a threshold-strip. As the door 
is opened, a protective member of the weather- 
strip is automatically carried up to engage- 
ment with the body of the weather-strip ; as 
the door is closed the protective member of 
the weather-strip is automatically brought 
into engagement with the threshold-strip and 
lodged in protective position. 

GAME. — John G. Floyd, Mastic, N. Y. 
The apparatus employed in this game com- 
prises a course, defined at its ends by goals. 
In this course a ball is to be placed. Players 
arranged in opposing reams are to have for 
their object to protect their respective goals 
and to prevent their opponents' forcing a ball 
past the goal. The apparatus can be quickly 
set up in a room or on a lawn. 

SPACE-BAR B"OR LINOTYPE MACHINES. 
— David A. IIensley, Vicksburg, Miss. The 
improved space-bar consists essentially of two 
parts or wedges, the upper one of which may 
be termed a stationary member inasmuch as 
it is held against upward movement in the 
ordinary manner, while the lower part may be 
termed the movable member, as it is driven 
by the usual or any improved mechanism for 
the purpose of expanding the space-bar. The 
operation of the improved space-bar is the 
same as that of ordinary space-bars. Superior 
results are obtained, however, owing particu- 
larly to the" fact that a shield is employed of 
substantially the same outline as the movable 
member, which shield is of uniform thickness 
instead of being wedge-shaped as in other con- 
structions. It is impossible for either the 
movable wedge or the shield to spring away 
from the stationary wedge or to move trans- 
versely or edgewise. 

CALENDAR. — Arthur A. Sparks, San- 
Francisco, Cal. The calendar relates to that 
class in which a device is provided for indi- 
cating at a glance the day of the week and the 
month. Each one of the date-spaces has a 
holder or fastening device. An indicator can 
be secured to any of the fastening devices. 
To prevent accidental loss of the indicator, an 
elastic string or cord is employed. 

STOVE. — Samuel W. Jackson, Selma, Cal. 
From the top plate of the stove a combustion- 
chamber, and an inner or suplementary com- 
bustion chamber, are hung. A stand-pipe ex- 
tends up from the bottom wall of the outer 
combustion chamber into the inner combustion 
chamber. Fuel is economized ; and the draft 
is controlled in a simple, novel manner. 
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READ THIS COLUMN CAREFULLY.— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send your name and address to the party desiring 
the information. la every case it is neces- 
sary to give tlie number of tlie Inquiry, 
MUNN & CO. 



Designs. 

GARMENT - HOOK. — William II. Gosh, 
Stonington, Me. The hook comprises two up- 
wardly-curved members and an upwardly and 
downwardly curved member. 

DISPLAY SAMPLE-TUBE. — Chaules P. 
Price, Richmond Hill, Queens, N. Y. The 
leading feature of the design consists of a 
glass tube closed at one end, and decorated at 
the other end with a cap which extends for 
some distance along the body. 

PLAITING-ISLADK— David Kirch, Man- 
hattan. N. Y. The blade comprises a number of 
transversely disposed parallel tongues beveled 
on one face and convexed. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 232.— Fur very thin sheet metal such 
as magicians use in spring flowers, 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 233.— For machinery for making 
hooks and eyes. 
Motor Vehicles, Duryea Power Co., Reading, Penn. 

Inquiry No. 234.— For electric storage batteries 
for railway cars. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 235.— For can manufacturers. 

Yankee Notions. Waterbury Button Co.. Waterb'y, Ct. 

Inquiry No. 23b*.— For hand power mixing or sift- 
ing machines for making baking powder. 

Have you seen the March Building Edition ?— 25 cents. 

Inquiry No. 237. — For moulds for making toilet 
soap. 

Metal Novelties Manuf'd. Bliss-Chester Co., Prov., 
R. T. 

Inquiry No. 238.— For manufacturers of cold 
cream jars. 

Just Patented Novelty For Sale, J. M. Cosier, Ko- 
koma, Ind. 

Inquiry No, 239.— For dealers in small stamped- 
out articles made of leather, such as tops for umbrellas, 
mattress-tufts, etc. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 240.— For manufacturers of luminous 
paint. 

Machine chain of all kinds. A. H. Bliss & Co. North 
AttleDoro, Mass. 

Inquiry IVo. 241.— For electric dynamos for elec- 
tric lighting. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 242.— For bromide canvas as a sub- 
stitute for bromide paper. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 243.— For ejectors for ashes from 
steamboats. 

Rushton Boats and Canoes. Morris Canoes. "The H. 
& D. Folsom Arms Co., 314 Broadway, N. Y. 

Inquiry No. 244.— For complete acetylene gas 
plants for lighting villages. 

SAWMILLS.— Variable friction feed. Send for Cata- 
logue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 245.— For machinery that will super- 
sede hand picking of coal at the mines. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 246.— For small drills for sinking oil 
wells or prospecting for coal. 

New features in the March Building Edition. 

Inquiry No. 247.— For manufacturers of paper or 
cardboard lettering for pasting on windows. 

Wanted. Pan Am. E?.position Patent Novelties suit- 
able for souvenirs. Address J. M. B., 320 B'way, N. Y. 

Inquiry No. 248.— For machinery for shelling pea- 
nuts. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. Y. 

Inquiry No. 249.— For machinery for welding ends 
of old flues. 

Inquiry No. 250.— For improved brush machinery. 

Manufacturers Wanteij who can make in quan- 
tities a tool consisting of combined level and plumb. 
Address L. Foucault, Natchez, Mississippi. 

Inquiry No. 251.— For manufacturers of keys for 
typewriters. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East. 138th Street, New York. 

Inquiry No. 252.— For ice manufacturing machin- 
ery. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

Inquiry No. 253.— For rubber stamp manufac- 
turers . 

Wanted— Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines. Correspondence Soli- 
cited. Address C. A, M, Box 773, New York. 

Inquiry No. 254.— For mechanics' tools. 

Interviews with prominent Architects. Building Edi- 
tion 25 cents. 

Inquiry No. 255.— For striping wheels for use in 
carriage painting. 

Machinery for Sale.— One Cataract Tool Company 
lathe with slide rests, chasing attachment, milling at- 
tachment, counter attachment, and chuck ; one tur- 
ret head lathe ; five special speed lathes for light brass 
work. All in first-class condition, nearlynew. Address 
The Vogt Optical Company, Rochester, N. Y. 

Inquiry No. 256.— For broom making machinery. 

ty Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 257.— For the manufacturer of the 
" Morse" electric belts. 

Inquiry No. 258.— For German silver key checks. 

Inquiry No. 259.— For cutter wheels for pinking 
machines. 

Inquiry No. 260. -For manufacturer of the "Hol- 
royd " killer. 

Tnqui 

cards. 



•y No. 261.— For blank aluminium business 



Inquiry No. 262.— For German silver wire. 

Inquiry No. 263.— For manufacturers of dry bat- 
teries. 

Inquiry No. 264.— For manufacturers of tinfoil. 

Inquiry No. 265.— For electric supply houses. 

Inquiry No. 266.— For manufacturers of machin- 
ery for cutting and shaping pumice stone in regular 
squares and ovals. 

Inquiry No. 267.— For the manufacturer of a scale 
patented by Bftchfler & Waterman, of PhiJ^elphia ; 
the scale working without weights. 



Inquiry No. 268.— For manufacturers of washing 
machines, dish washers, boot-polishing machines, etc. 

Inquiry No. 269.— For manufacturers of small bil- 
liard and pool tables with accessories for same, such as 
balls, cushions, cues, etc. 

Inquiry No. 270.— For manufacturers of gas fix- 
tures, meters and supplies. 

Inquiry No. 271 .—For manufacturers of double 
crank axle forcings from 1% to 3 inches throw or 3 to 6 
inches stroke. 

Inquiry No. 272.— For manufacturers of electric 
welding machinery. 

Inquiry No. 273.— For manufacturers of non-cor- 
rosive metal in sheets of No. 14 and No. 16 gages, cap- 
able of being bent at right angles and stiff as cold rolled 
steel; price not to exceed half the cost of brass or cop- 
per. 

Inquiry No. 274.— For manufacturers of small, ro- 
tary engines of moderate horse power. 

Inquiry No. 275.— For manufacturers of walking- 
cane ferrules. 

Inquiry No. 276.— For parties willing to make a 
domestic garbage burner. 

Inquiry No. 277.— For parties to make a model hot 
air radiator. 

Inquiry No. 278.— For manufacturers of small 
spring motors for running fans. 

Inquiry No. 279.— For manufacturers of corn- 
pressed air riveting tools for bridge work. 

Inquiry No. 280.— For manufacturer of boiler wa- 
ter-tubes with a circulating pipe inside, of copper and 
brass for model boilers and steel for larger ones. 

Inquiry No. 281.— For manufacturers of tin can 
machinery for canning purposes. 

Inquiry No. 282.— For manufacturers of oblong 
shaped glass paper-weights for photographs. 

Inquiry No. 283.— For articles for sale in mail 
order business ; novelties preferred. 

Inquiry No. 284.— For filter to remove the lime 
from hard water of several barrels' capacity. 

Inquiry No. 285.— For manufacturers of crutches 
in quantities. 

Inquiry No. 286.— For manufacturers of cheap 
roller skates. 

Inquiry No. 287.— For manufacturers of cooper- 
age machinery for making barrels, half barrels and 
kegs. 

Inquiry No. 288.— For manufacturers of the Amer- 
ican •' Keystone " typewriter. 

Inquiry No. 289.— For manufacturers of acetylene 
gas burners for Cuoking, etc. 

Inquiry No. 290.— For manufacturers of machin- 
ery and tools for handling, storing and manufacturing 
ice cream. 

Inquiry No. 291.— For manufacturers of light per- 
forating machines, capable of perforating thin sheet 
copper and aluminium with about 100 holes to the 
square inch. 

Inquiry No. 292.— For manufacturers of barrels, 
half barrels and kegs in car lots. 

Inquiry No. 293.— For manufacturers of machin- 
ery for making toothpicks. 

Inquiry No. 294.— For manufacturers or dealers 
in small locomotives. 

Inquiry No. 295.— For manufacturers of felt 
cloth used for absorbing oil in machinery, ink in stamp 
pads, etc. 

Inquiry No. 296.— For manufacturers of a gas 
water-heating apparatus to be used in a gymnasium 
bathroom. 

Inquiry No. 297.— For parties to make a 3-piece 

metal novelty. 

Inquiry No. 298.— For manufacturers of creamery 
supplies, condensing and sterilizing apparatus. 



the manufacturer and artisan, down to the 
housewife and the cook in the kitchen. It is 
by far the most compendious work of the sort 
ever attempted, comprising upward of 15,000 
recipes and formulae, and usually embrac- 
ing minute directions for carrying out the 
processes. The titles are arranged alphabeti- 
cally, thus facilitating consultation. The 
book is well and clearly printed on good pa- 
per and is strongly and substantially bound. — 
National Druggist. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; «orrespondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8143) J. W. B. writes: 1. I desire to 
make a helix to magnetize a %-inch bar of 
octagon steel. How long and how many turns 
of wire, and of what size wire shall I make 
it? I get current from a dynamo. A. The 
statement that the current is from a dynamo 
gives no clew to its voltage, which must be 
known before a coil can be constructed to 
magnetize a magnet. However, proceed as fol- 
lows : Wind a coil of No. 12 cotton-covered 
wire of a size that the bar will slip easily 
through the coil. Any insulated wire will do 
as well, if magnet wire is not at hand. Make 
perhaps 100 turns, number not important. 
Connect this in series with a lamp. Turn on 
the current, and pass the bar back and forth 
through the coil. Continue this till by experi- 
ment the bar is not made any stronger by 
further treatment. If the lamp is an arc lamp, 
the work will soon be done ; if it is an incan- 
descent lamp, longer will be required. The 
flow of the amperes around the bar magnetizes 
it. The process is very simple. 2. Can I make 
good bar and U magnets, using steel ends and 
wrought-iron center? A. Yes; the iron neither 
helps nor hinders the magnetism. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week ending 

HARCH 19, 1001, 

AND EACH BEARING THAT DATE. 

[See note at endof list about copiesof these patents.] 



NEW BOOKS, ETC. 

The Scientific American Cyclopedia of 
Recipes, Notes and Queries. Edited 
by Albert A. Hopkins. Sixteenth Re- 
vised Edition. New York: Munn & 
Company. 1901. Large 8vo. Pp. 
790. Cloth, $5; sheep, $6. Appendix 
sold separately for $1. 
The first edition of this book appeared in 
18111, and within the past decade it has gone 
through sixteen editions (including the pres- 
ent) — a fact which, alone, is sufficient to at- 
test the great value of the work as a book 
of reference, solving the difficulties of all 
classes, from the chemist and technologist, 



Accumulator for mixed fluids under pressure, 

W. J. Cruyt «70,148 

Accumulator plates, making active material 

for E. W. Jungner (570,024 

Acetylene purifying composition, G. Dollner. 670,354 

Air brake, W. S. Palmer 070,245 

Air compressing apparatus, hydraulic, W. J. 

Linton 669,995 

Air compressor, F. II. Merrill 670,000 

Air of rooms, means for humidifying the, 

P. Kestner (570,2:17 

Ammeter, G. Gcabosch 070,174 

Anchor, pivoted, W. L. Byers 670,308 

Anti-rattler and shaft supporter, combined, 

J. A. Minturn 670,108 

Applicator, H. II. Groth 670,018 

Apron, self-feeding, T. V. Payne 670,109 

Automobile running gear, W. Van Wagoner 670,121 
Automobile starting mechanism, II. Wileke. 670,189 

Azimuth instrument, J. S. Negus 670,242 

Bag. See Self-closing bag. 

Bag, J. J. Lawler 670,360 

Bailing machine, Kirshman & Medlin 670,406 

Baling press, W. H. Gray 670,175 

Baling press knotter, T. Kirshman 670,407 

Baling press knotter, L. M. Medlin (570,410 

Banjo harp attachment, A. A. Farland.... 670,049 
Bank or toy money box, savings, Gilmore & 

Haupt 670,226 

Barrel closure, C. H. Driver ' 670,341 

Barrel head, J. Martin 670,158 

Bath. See Heat bath. 

Bearing, ball, J. W. Dickinson, Jr 670,313 

Bed couch, G. E. Bedell 670,305 

Bedstead, sofa, B. F. Fortiner 670,073 

Beet flume stone catcher, E. F. Dyer 670,015 

Belt guide, shiftable, J. Warrington 670,124 

Bicycle, motor, E. Y. White 670,010 

Bicycle support, H. Burnet 670,367 

Bicycle support, folding, J. F. Williams... 670,125 
Bits to driving bits r device for attaching 

overcheck, L. K. Raymond 670,248 

Boat detaching apparatus, F. S. Pett 670,293 

Book, manifolding, E. B. Williams 670,217 

Book, manifolding sales, Cosby & Wirth.. 670,147 

Boring machine, G. C. McClellan 670,003 

Bottle, C. V. True 670,008 

Bottle rotating machine,, C. A. Greiner.... 670,228 
Bottle, non-reflllable, F. C. J. Bosch, Sr. . 670,220 

Bottle, non-reflllable, R. McCord 670,241 

Bottle stopper, H. Finley 670,356 

Bottles, means for preventing refilling of, 

Bizouarne & Kugler 670,267 

Bottling machine, J. H. Champ 670,395 

Brick drying oven, G. E. Link 669,994 

Broiling or toasting device, B. J. Karrer... 670,025 

Brush, hat, J. L. G. Dykes 670,016 

Brush holder, W. E. Van Ame 670,069 

Buckle machine, T. P. Hartshorn 670,230 

Building material, producing, E. C. Brice. 669,977 

Bunsen burner, G. Tresenreuter 670,258 

Buttor, collar, A. Weber 670,045 

Button, fabric covered, F. W. Ludington 669,996 

Calculating machine returning device, W. 

Heinitz 670,075 

Camera, folding panoramic, D. H. Houston.. 670,154 
Camera, folding panoramic photographic, D. 

H. Houston OY0.233 

Camera, magazine, J. Adler 669,971 

Camp fire utensil holder, C. E. Bond 670,144 

Can bodies, machine for forming sheet metal, 

M . Jensen 670,300 

Can filling machine, E. Manilla 670,182 

Can opening keys, machine for manufactur- 
ing, Zimmerman & Wirth 670,168 

Cane unloading machine, W. C. Gregg 670,176 

Car brake, freight operating, W. H. Sauvage 670,377 

Car coupling, F. R. Moore et al 670,055 

Car couplings, spring protecting device for 

railway, W. Thornburgh 670,256 

Car door guiding bracket, II. C. Williamson 

et al 670,143 

Car, dumping, C. Barrett 670,171 

Car for stock or other freight, H. A. Turner 670,400 

Car, ore, G. E. Woodbury 670,092 

Car roof, C. D. Pettis 670,294 

Car sand box, A. W. Ham 670,103 

Car seat, H. Witte 670,190 

Cars, contact shoe lifting apparatus for 

electric, J. S. Morison 670,375 

Carrier track, R. Miller 670,207 

Case. See Show case. 

Casein products, producing, J. A. Just 670,372 

Cash register, E. W. Applegate 670,191 

Cement for ships' bottoms, A. Johannsen.. 669,993 

Chain, conveyer, E. T. Bucknam 669,979 

Chain, drive, C. W. Levalley 670,285 

Chain grate furnace, F. R. Tibbitts 670,257 

Change making machine, H. II Fox 670,173 

Chip breaker, W. L. Crouch 670,270 

Chuck, lathe, A. Swasev 670,213 

Chuck, scroll, L. E. Whiton 670,263 

Churn, R. Roberts 670,298 

Chute, M. E. Mogg 670,054 

Cigar lighter, electric, A. B. Kittson 670,026 

Cigar retainer, finger, E. R. Jump 670,023 

Cigarette machine, E. Georgii 670,133 

Cigarette machine, H. E. Grabau 670,318 

Cigarette making machine, E. B. Mann.... 669,998 
Clav press cutting device, W\ Moebius.... 670,289 

Clothes drier, O. A. Gorr 670,102 

Clothes line clothes retainer, M. S. Cross.. 670.397 

Clothes pin, T. G. Bering 670,306 

Clutch, P. L Merkoolyeff 670,205 

Clutch,. E. P. Schmitt 670,036 

Clutch, friction, R. Willetts 670,264 

Coffee pot, automatic fountain, J. F. Normile 670,004 

Collar stuffing machine, horse, O. Jones 670,051 

Colter clamp, E. M. Ileylman 670,2:il 

Comb finishing machine, Meihsner & Au- 

mann 670,030, 670,031 

Commutator brush holder, V* r . D. Pomeroy... 670,059 

Concrete mixer, H. Campbell 670,222 

Conveyer, A. D. Jansen 670,155 

Coop, poultry, T. P. Mohr 670,325 

Cork tapering machine, H. G. Shannon 670,253 

('ream separator, Peckham & Silvius 670,033 

Crucible shaker, J. Illingworth 670,279 

Culinary article, H. N. Van Tuyl 670,120 

Cultivator, » E. Barton 670,093 

Cup. See Egg cup. 

Curb and gutter, combined, S. B. Morss 670,001 

Currycomb, V. Slater, Sr 670,254 

Curtain and window blind support, Alter & 

Anchors 670,170 

Curtain fixture, W. T. & S. G. Miller 670,208 

Curtain rod threader, C. Freund 670,342 

Cut off, R. Rvan 670,250 

Cutter head, S. J. Shimer 670,331 

Delivering device, adjustable material, J. 

B. Dobson 670,014 

Developing tray, A. B. Sheppard 670,165 

Dipping machine, J. A. Jena 670,344 

(Continued on page 205) 
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OOD or METAL 

Workers 



Without Steam Power should 
use our Foot and Hand Power 
machinery. Send for Catalogues 
A— Wood -working Machinery 
B — Lathes, etc. 

SENECA FALLS MFG. CO. 

695 Water St., Seneca Falls, N. V. 1 




mm 



. StBASltAh IA1HI CO.'c 



Cnnf onrl Dnuiar anii Turret loathes, Plan- 
rUUl dllll rUWCI ers, Simpers, and Drill Presses. 
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 




Pipefitters! 

Your kit is not complete un- 
less it includes the famous 

STILLSON WRENCH 

which is particularly adapted for turning" out the best 
work without crushing the pipe in the least. All parts 
are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 

WALWORTH MANUFACTURING CO., 
1 28 TO 1 36 FEDERAL ST., BOSTON, MASS. 



There is never any question 
about the quality of a 

B. F. BARNES 
UPRICHT DRILL. 

The tool here illustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
1 incn in steel and \% inch in cast iron 
al a good gait and without strain. We 
build larger sizes and will be glad to 
pend full data on our entire line to 
interested people. 
15. F. BARNES CO., Roekf'ord, 111. 




Tells About Tools 

A perfect encyclopedia of tools"in use 
in every trade and profession with 
prices and discounts of same. 

Montgomery & Go.'s 
Tool Catalogue. 

510 pages, well printed. Copiously 
illustrated. A valuable book of refer- 
ence for everybody interested in 
tools or machinery. Mailed for 25 cents, sent to 
MONTGOMERY & CO., 105 Fulton St., New York City. 
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THE BEST BENCH LATHE 

for precise and accurate 
work of all kinds is shown 
here in cut, and com- 
prises Bed, Head Stock, 
Tail Stock, T Rest, Face 
Plate, Two Centers and 
Binder Bolt. Form of bed 
makes possible the clamping of various attachments 
without distorting the metal. Other special features that 
give general satisfaction wherever tried. For further 
and fuller particulars send for free descriptive booklet. 
Pratt *fc Whitney Company, Hartford. Conn. 
CrR Aft P PRIX, PARIS, 1900. 

LATHES 

FOR 

Cunsmiths, Tool 
Makers, Experi- 
mental and Repair 
Work, etc. 

Send for Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
Rockford, III. 




PLUMB* * 

ERS' | 

LEVEL. % 

An adjustable incline Level, a Axed Level 
and a Priimb. Sbows incline by 3Sds, or less, to 2 
a in. to the foot. A longitudinal groove in seat of a 
a frame adapts it to rest on pine or shaft. Price 15 a 
a in., with plain glass, $3.00- with ground glass, $6.00. A 
" tr (7a • '>« THE \j. S. " 

' STAERETT CO., BoxlS, Athol. Mass., U.S. A. 




The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to law- 
yers, Rditors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloom field, \. J. 




MACHINES FOR ROLLING 

SCREW 

THREADS. 

Any size Up to 1" diameter, 3" 
long. Four sizes of machines, 
$W Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. Box 7, Waterbury, Conn. 




Straightens It Out 

no matter how tangled 
and twisted, and cuts it in 
required lengths— long or 
short, the 

Long Cut Automatic 
Wire-Straightening 
and Cutting Machine 

which straightens and 
cuts wire from the coil at 
the rate of 120 feet per minute. 

F. B. SHUSTER CO., New Haven, Conn., U.S.A. 





?8u USE GRINDSTONES? 

If so we can suppiy you. AH sizes 
mounted and unmounted, always 
kept in stock. Remem oer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. IW Ask for catalogue 

The CLEVELAND STONE CO. 

2d Floor, Wilshire, Cleveland, 0. 



Display rack, E. T. Gray 670,227 

Door operating apparatus, O. Johnson 670,281 

Door, screen, II. W. Lortz 670,286 

Doubling and twisting machine stop motion, 

E. Hartley 670,200 

Drain or sewer pipe, J. W. Kelly 670,236 

Drier. See Clothes drier. 

Dye and making same, blue triazol, J. Iler- 

babny 670,398 

Dynamometer, K. Leverkus 670,324 

Egg boiler, R. A. Richardson 670,296 

Egg cup, C. Watz 670,261 

Electric circuit time switch, E. I. Dodds. . . . 670,149 
Electric conductor switch, suspended, J. 

Floyd 670,274 

Electric machine brush holder, J. Trier 670,119 

Electric switch, W. F. Bossert 670,145 

Electric switches, apparatus for controlling 

the motion of, \V. Kingsland 670,202 

Electrical coupling or terminal, W. Walker, 

Jr 670,363 

Electrical device reversing apparatus, Hughes 

& Shaw 670,278 

Electrical switches, apparatus for controlling 

the motion of, W. Kingsland . .670,2*3, 670,204 
Electro-endosmotic process of freeing ma- 
terials from fluids, B. Schwerin 670,350 

Electro-endosmotically freeing materials 

from fluids, apparatus for, B. Schwerin.. 670,351 
Electrolytic current interrupter, A. Wehnelt 670,142 
Elevator. See Farm elevator. 

Emery wheel dresser, R. O. Rupert 670,112 

Engine exhaust for heating purposes, device 

for utilizing, E. Kempshall 670,080 

Engine speed regulator, explosive, E. L. P. 

Mors 670,138 

Engine stop mechanism, Taylor & Evans.... 670,090 
Engineering, structure for use in hydraulic, 

W. V. Judaon 670,321 

Engraving machine patterns, producing, M. 

Earr 669,973 

Envelop, A. Perry 670,186 

Envelop machine, W. S. Metcalfe 670,183 

Erasers, machine for cleaning blackboard, 

T. McSpirit 670,291 

Excavator, O. Hetlesaeter 669,991, 669,992 

Excavator, W. Shannon 670,210 

Exercising machine, electric, N. H. Raymond 670,006 

Explosive engine, E. Courvoisier 670,311 

Fabric. See Tire fabric. 

Farm elevator and car loader, portable, B. 

Reeve 670,411 

Fastening device, H. H. Abell 670,353 

Faucet, oil can, W. Laudahn 670,136 

Fence post, J. F. Vinson 670,042 

Fibrous composition of matter, G. W. Lara- 
way 670,081 

Filter, pressure water, E. F. Berry 670,094 

Firearm sight, J. C. Brougher 670,012 

Fire escape, J. W. Hull, Sr 670,050 

Fire escape, W. Omey 670,139 

Fire escape, J. Taiz 670,255 

Flower stand, Fredrick & Johnson 670,357 

Flower support, C. Braunger 670,097 

Fluid pressure engine, R. C. Berry 670,095 

Fly wheel, C. H. Howland-Sherman. 670,385, 670,388 

Folding box or egg crate, L. Allen 670,169 

Food compound, vegetable, J. H. Kellogg.. 670,283 
Friction mechanism for resisting strains, R. 

E. L. Janney 670,320 

Furnace, L. Brouhon 669,978 

Furnace charging apparatus, blast, J. Ken- 
nedy 670,322 

Furniture, A. C. Johnson 670,079 

Gage. See Railway track gage. 

Games, device for playing parlor, A. Wein- 

traud 670,262 

Garbage receptacle, invertible, J. C. Murphy 670,002 

Garment pin, securable, A. Swanson 670,089 

Garment stretcher, E. Oppenhauser 670,244 

Gas and vapor burner, combined, A. Hayes.. 669,989 
Gas burner, self-lighting, A. Simonini, 

670,332, 670,333 

Gas generator, J. Trulinger 670,259 

Gas generator, acetylene, E. R. Cook 670,196 

Gas generator, acetylene, G. L. Elkins 670,101 

Gas lighter, A. Simonini 670,334 

Gas producer, S. Forter 670,152 

Gasolene motor, II. M. Quick 670,060 

Gate, C. M. Hooper 670,232 

Gear, C. H. Howland-Sherman 670,387 

Gearing, A. Flagman 670,246 

Gearing, bevel or miter, C. H. Howland- 
Sherman 670,386 

Gearing, changeable speed and reversible, O. 

P. Shaver 670, 164 

Girder construction, C. N. Carnahan 670,309 

Glass grinding and polishing machine, W. L. 

Kami 670,282 

Governor, engine, Davidson & Hampson 670,131 

Grain, degerminating, M. W. Hunt 670,100 

Grain drill attachment, J. A. Olrich 670,161 

Gramophone coin freed apparatus, B. G. 

Royal 670,062 

Greenhouse roof, G. Hopp 670,077 

Grinding mill, T. L. & T. J. Sturtevant 670,116 

Gun, trap, J. R. Long 670,157 

Hammer, lasting, A. Hebcrt 670,403 

Hammock swinger, L. F. Cutten 669,980 

Handcuff, F. J. Schiele 670,251 

Harrow, disk, Willis & Porteous 670,070 

Harrow tooth fastening, G. T. Willis 670,071 

Harvester, broom corn, A. Kobelt 670,052 

Hat stand, J. F. Kennefick 670,284 

Hay carrier, R. Miller 670,206 

Hay rake, revolving, E. V. Swern 670,379 

Heat bath, radiant, W. B. Morrison 670,184 

Heater, D. E. Smoak 670,066 

Hopple for driving horses, G. E. Perrin 670,058 

Horseshoe, soft tread, H. D. de Saint Cyr. 670,209 

Hub, pneumatic wheel, T. Coad 670,310 

Hydraulic motor, J. Leukart 670,082 

Hydrocarbon burner, J. F. C. Mullen 670,326 

Ice making apparatus, A. H. Rauch 070,247 

Igniting device, E. Schmidt 670,252 

Incubators, automatic ventilator regulator 

for, J. W. Goodale 670,343 

Inhaler, J. B. Sloane 670,084 

Internal fastener for telescoping tubular 

parts, G. L. Thompson 670,040 

Iron shaft furnace for burning cement, etc., 

E. H. Stein 670,212 

Jar closure, C. G. Overmyer 670,292 

Journal box dust guard, W. F. Richards... 670,034 

Key guard, L. Mullauer 670,240 

Knitted fabrics, machine for running on, W. 

D. Butz 670,308 

Knitting machine, Millholland & Lee 670,159 

Knitting machine thread changing mechan- 
ism, A. N. Ames 670,392 

Lamp, hydrocarbon incandescent, F. A. & 

R. D. Cody 670,013 

Lamp, incandescent, R. A. Frssenden 670,316 

Last block fastener, J. P. Walsh 670,043 

Lead compound and making same, M. M. 

Dubin 670,198 

Leather, etc., machine for longitudinally 

cutting and stripping, I). C. Hull 670,389 

Leather, marbling or decorating, G. Collin 670,396 
Lime and carbonic acid, manufacturing, G. 

M. Westman 670,047 

Link bending machine, E. Attwood 670,337 

Liquid separator, centrifugal, F. O. Nilsson 670,327 
Magazine charging clip, Roth & Krnka.... 670,249 

Mail bag catcher, II. N. Norris..... 670,348 

Manure distributing machine, J. Wee 670,046 

Massage apparatus, J. E. Eckhardt, Sr. . . . 670,199 
Meat choppers, adjustable ring for, M. J. 

Irlbacher 670,235 

Mercerizing, etc., fiber and yarn, machine 

for, H. F. A. a Brassard 670,098 

Metal finishing machine, strip, C. C. Webster 670,352 
Metal forming machine, H. L; Gulline et al 670.019 

Metal ornamentation, H. Goodwin 670,277 

Metal planing machine, W. H. Chappell.... 670,128 
Meter. See Water meter. 

Meter box, Tilden & Winton 670,335 

Mixer. See Concrete mixer. 
Mold. See Stone mold. 

Molding apparatus, M. P. Reilley 670,295 

Mop head, J. F. McCleary 670,185 

Motion converting device, N. A. Baker 670,011 

Motor driving mechanism, H. J. Lawson.. 670,179 

Mowing machine, H. M. Deming 670,197 

Musical instrument, wind, F. A. Buescher. . 670,365 

Necktie fastener, O. KrauS 670,053 

Needle holder, A. F. Brabant 670,096 

Nitrites, making, R. Heinz 670,021 

Nitro-cellulose, treating, Luck & Cross 670,346 

(Continued on page 206) 




WILL SHIP C.O.D. FOR $25.00 

WITH PRIVILECE OF EXAMINATION. 

FREICHT PREPAID TO YOUR STATION. 
TME WILLARD STEEL RANGE" 

Has 6 8-in. lids, oven 17x21x12, 15-gallon reservoir and warming closet, lined 
throughout with asbestos, burns wood or coal. This special inducement is 
offered for a limited time only. Mention this paper. 

G. WILLARD, Manufacturer, 619 and 621 N. 4th St., St. Louis, Mo. 



"PERFECT BRAND" 
Asphalt Ready Roofing. 

The most, durable and 
strongest gravel surfac- 
ed ready roofing on the 
market, requires no 
painting, and is cheap 
and lasting, Anyone 
can lay it over boards, 
tin or shingles. 
Also a full line of our one, two and three ply Asphalt 
and Coal Tar Roofings. 
Write for prices and particulars to 

ROOFING DEPARTMENT, 

THE CORK FLOOR AND TILE CO. 
139 Congress Street, - BOSTON, MASS, 




The utmost precision 
in grinding cups and 
cones for Automobiles 
and Bicycles isobtain- 
ed by using the 

NEW 

"RIVETT" 

PATENT GRINDERS. 

For particulars and catalogue, address 

FANEUIL WATCH TOOL CO., 

Brighton, Boston, Mass. 

Makers of the Celebrated " Rivett" 
Precision Lathes. 




LET US START YOU! S.'o ^ 

Gold, Silver, Nickel and Metal 

1*1 ut in (j. At home or traveling, taking 
orders, using and selling Prof. Gray' ; 
Machines' Plates Watches, Jewelry, 
Tableware, BicyoleB, all metal goods . K o 
Experience. Heavy plate. New methods. 
We do plating, manufacture outfits, all 
•izes. Guaranteed. Only outfits complete, 
all tools, lathes, material, etc., ready for 
work. We teach you, furnish serreta, 

formulas free. Write today. Pamphlet, samples, etc. FREE. 

P. GRAY &; CO., Plating Works, CINCINNATI, O. 




ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements 1 109, 1 1 Hi, 1 1 1 1. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



REBUILT MACHINERY 

h „ and SUPPLIES at Bargain Prices-. Larg- 
I A est Machinery Depot on earth. We buy 
w IiL_ buildings and plants ; among 

others we bought the World's 
fair, the Omaha Exposition, the 
Chicago Post Office, and other 
structures. We rebuild machin- 
ery of all kinds, and sell with 
binding guarantees. Boilers 
from $2.5 up; Engines from $35 

1 -up; Steam Pumps from $15 up, 

Vf: etc. We carry complete stock ot General Sup- 
bt plies, such as BELTIMJ, SHAFTING, 
tt HANGERS. PULLEYS, IRON 
a? PIPE, IRON ROOFING, HARD 




* 



WARE, VALVES *fe FITTINGS 
PLIJMIHNG MATERIAL, etc 

■V Will send free, our 2f>l-pas,'e Catalog Nn.3'J3 

| Constantly buying entire stocks 
£ at Sheriffs' and Receivers' sales. 
t Chicago House Wrecking Co., 
'■& W. 35th & Iron Sts . Chicago, III. 




METHODS AND INSTRUMENTS USED 

in Astronomy.— An illustrated description of the tele- 
scopes in the Lick and Paris Observatories. Gillustra 
tions. Scientific American Supplement 11*20. 
Price 10 cents. Forsaleby Munn & Co. and all news- 
dealers. Send for catalogue. 



A GERM-PROOF FILTER 

Most fatal diseases come from drinking 
impure water. Protect yourself and 
family by using "THE MONARCH" 
an absolutely reliable filter which quick- 
ly purifies water. Needs no plumbing to 
fix. Can be attached to any plain or 
threaded faucet. Simplest in construc- 
tion. Easiest to clean. Price $5.00 
Express prepaid. When ordering state 
whether for plain or threaded faucet. 
Descriptive catalogue on application. 
Hygeia Filter Co.. 54 First St.. Detroit, Mich 

, "Hawkins' New 1900 Catechism" 

OF THE STEAM ENGINE. 
PRICE, $2.00. 

Postpaid to any address. A practical book on 
I engine running, valve setting, etc. Strictly up- 
to-date. Money refunded if not satisfactory. 

I THE0. AUDEL CO., 63 Fifth Ave.. New York City. 





WALRATH 



CAS & GASOLINE 

ZESlSTG-IKnES 



From 4 to 200 H. P. Made in one, two, three and four cylinder type. The 
gas engine that holds a volt meter as close as an automatic steam engine. 
Adapted to all power purposes, stationary or portable, and especially 
well qualified for electric lighting Guaranteed to produce a first-class 
commercial light without the aid of countershafts or massive fly-wheels. 
Neat in design, simple in construction, economical in operation, self- 
lubricating, all parts interchangeable and accessible. Send for catalog ".$." 

Marinette Iron Works Mfg. Co., Marinette, Wis., U. S. A. 

G. F. Wheeler, General Sales Agent, Chicago office, 301 Fisher B'ld'g. 



Gold Stocks Free ! 

Just to introduce our big western weekly mining paper 
(7tn year) we will send a block of 5 shares fall paid and 
non-assessable in a Cripple Creek Gold Mine Free. 
You must send us Mo. cash or stamps for a fi months' trial 
sub. to our illustrated weekly paper. Clubs of 5 or more 
40e. each. Full mining news, Certificates sent by re- 
turn mail issued to you. Cripple Creek is a world-beat- 
er. Address ROCKY MOUNTAIN MINER, 
(Inc.)* Denver, Colo. 



New Microscope for Nature Study 

and for use in the Examination of Ores, 
Metals, Wools, Fibre, etc. 

ueen Acme No. 6 f, n . J»g8£ £! 




ing power of about 100 diameters, 1 set of 

12 prepared slides of insect parts and other 

interesting specimens, all in case, $1 6.00 

tW Ask your nearest Optician for it. 

QUEEN & CO., Inc. 

.Optical and Scientific Instrument Works, 

1 1010 Chestnut St., Pliila., Pa. 

Write for Circular. 59 Fifth Ave., New York. 



BEWARE OF THE WATER 

and don't attempt to drink it until it has been passed through a 

"TRIPOLI" GERM-PROOF FILTER 

the filteting principle of which is the Tripoli stone, which, 
while allowing the water to pass freely through the pores 
without dogging them, arrests all impurities on the outer sur- 
face — nature's own method of purify ing; water. Galvanized 
inside and out. Can bo attached to any faucet. 

Write for particulars. tW Agerta Wanted. 

E. (J. SMITH, - - COLUMBIA, PKNN. 

HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur s Use.— The utilization of HO volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement No. 1183. Price 10 cents. 
For sale by Munn & Co., *f>l Broadway, New York City, 
or by any bookseller or newsdealer 



12=inch Pipe cut off ana 
Threa4ed with ease by one 
man and a N : . < 

- ; •■--■: V FOJJBES 

r PATENT DIE STOCK 

Smaller sizes proportionately 



Machine No. 30 



easy. Send for Catalogue. 
THE CURTIS & CURTIS CO.. 



Bange %-% in.R. & L. 6 Garden St„ Bridgeport, Conn. 



WELL 



DRILLING 

Machines 



Over70 sizes and styles, for drilling either deep or 
Bhallow -wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

-WILLIAMS BROS., Ithaca, N. Y. 

A GRADUATED Automatic REDUCING VALVE 

Physicians, Surgeons, Jewelers, Dentists. 
Artists, Brewers, Bottlers, etc., in fact all 
users of power require the 

AUTOMATIC REDUCING VALVE. 

Graduated to regulate the pressure exactly 
and does it automatically. Abso 
lutely air-tight. No packing. No 
leakage. Handles high or low pres- 
sures or temperatures. Only Valve 
known that retains a uniform low 
pressure independent vf varying high pressure. 
Automatic Reducing Valve Co. ,125 La Salle St., Chicago 

The only WATER MOTOR which w. 
be adjusted and tilted in any £iieei,ioii 
while running. Price with p» .iley, V-inch 
Motor, $15, with Fan, JSIS. Price with 
pulley, 9-inch Motor $25. (20 per cent, 
discount for cash). A. ROSENBERG 
CO.. Baltimore, Md., (J. S. A. 





IPERFO RATED METALS 

\y FOR ALL USES. MADE AS REQUIRED. 

Harrington&King Perforating ©..Chicago? 



H)z |)ave an Inquiry for your 0ood$ 

very often, and if we only knew your address, we could turn over to you inquiries 
by the hundred that come pouring into our office daily. 

Read tbe "Business and Personal Olant" Columns. 

There you will find inquiries numbered. Read them carefully every week, and if 
you can furnish the goods required, write us at once, GIVING THE NUMBER OF 
THE INQUIRY every time, and we will put you in communication with the parties 
desiring the information. You may get an order or many orders by simply read- 
ing our Business and Personal Want Columns every week. 



H901 SCIENTIFIC AMERICAN, INC. 



2o6 



Scientific jbrnxltM. 



March 30, 1901. 




Remiftgtpn 

^Typewpter 




Grand Prix 



*V 



PARIS I90O e,. 



'"Kingatt^ 



»•» 



WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York. 



GoldMedal 

Awarded at 




PARIS 

Exposition, 
1900 



Handsome Illus- 
trated Catalogue 
mailed on request 



UNDERWOOD 

Visible Writing, Universal Keyboard, Speed, Touch. 
WAGNER TYPEWRITER CO. 

189 Moiroc St., Chicago. 318-230 B'way, Sew York. 
526 Twelfth St, X. W., Washington, D. C. 



Acetyl 




ene Generators 

E PERFECT. 

10,000 Machines Sold. 

They are endorsed by every user. 

Send for prices. 

Handsome y illustrated catalogue. 
District Repiesenratives all over 
the world. 

EAGLE 

GEMERATOR 

COMPANY, 

319 N. 4th Street, 
St. Louis, Mo. 



KROJYISKOF* 

Color Photography 

Nature's Reflex! " It stems almost a miracle!" 
" To the already long list of marvelous devices which 
will come into common every-riay use must be added 
this last and most pleasing gift of science." 

Kroinskop's K Tomograms and Kromskop's 

Cameras, now ready. £3^ Send stamp for booklet. 

IVES RROIUSKOP COMPANY, Incorporated, 

1324 Chestnut Street, Philadelphia. 



"NEW ROOFS FOR OLD" SSoMS 

without the aid of a skilled roofer if you will get 
Warren's Natural Asphalt Strong Surface Ready Roofing 

Hnch anu> attach it to the roof 
>ede:e yourself. Surface com- 
pleted. No need for paint- 
ing. Only needs nailing 
iown, Comes in rolls of 
.08 square feet. Made of 
genuine Trinidj 
' Postal brings particulars. 
Warren Chemical & Mfg. Co., 85 Fulton St., New York. 




CUTTING DIES Description 

For Leather, Paper, Cloth & Rubber 

Manufactured by 
JOSEPH E. KNOX it CO., LYNN, MASS. 

Ask for Catalogue. A. 




A strong arm with 
a weak hand 




does not represent consistent strength 

An Automobile with ex 
cellent motive power, but 
inferior runninggear, or 
with perfect running 
gear, but insufficient 
power is a like paral- 
lel. 

NATIONAL 
AUTOMOBILES 

are consistently strong, powerful 
and elegant throughout. 

Our Auto Book, which wo will •end you on 
receipt of t Oc. In stamps, will show you this. 
If you are going to purchase an automobile, 
this will be the best . Cc. Investment you 
ever made. 

Illustrated pamphlet mailed free to any address. 

The National Automobile and Electric Co. 
1115 East 22nd St., Indianapolis, Ind. 



Park Trap Style C. 



Nut and bolt lock, W. H. Jenkins 670,359 

Nut and hook, combined, C. H. Sawyer.... 670,035 

Oven, baking, W. Frohne (170,275 

Pail, butter, II. E. Dillon 670,224 

Paper, apparatus for producing crinkled, II. 

Greth 670,401 

Paper, waterproofing and craping, J. Arkell 670,393 

Pawl and ratchet, I). \V. Gore 609,986 

Pen, fountain, II. \V. Stone 670,088 

Pen, hog, J. S. Stinger 670,378 

Photographic shutter, J. E. Thornton 670,117 

Photographic stripping tilni, Thornton & 

Rothwell 670,118 

Photoprinting apparatus, continuous, L. F. 

Rondinella 670,349 

Piano action, W. C. Ellis 670,150 

Piano key mechanism, \V. C. Ellis 670,151 

Pile fabrics, device for cutting double, O. 

Hallensleben 670,020 

Pillow sham holder, O. H. Cashin 670,194 

Pipe. See Drain or sewer pipe. 

Pipe cutting tool, O. H. Ewest 669,983 

Planter, check row corn, G. R. McGinnis.. 670,056 

Planter, potato, G. B. Davison 669,981 

Planting and setting machine, potato, M. 

Tonko 670,214 

Plate holder, magazine, P. Bogler 670,381 

Plow, F. L. Ezell 670,355 

Plow for harvesting beets, F. M. Oeder.... 670,160 

Plow, gang, C. W. Warner 670,166 

Plow, grading, S. Smith 670,300 

Plow, shovel, W. A. Ware 670,302 

Plow, subsoil, Oilman & Clapp 670,017 

Plow, wheel, Moore & Buchanan 670,347 

Plug, extension, P. H. Qulnn 670,376 

Policeman's club, W. O. Shepard 670,141 

Post, I. M. Warner 670,123 

Printing floor cloth, linoleum, etc., machine 

for, C. H. Scott 670,113 

Printing machines, winding mechanism for 
paper and sheet feeding apparatus for 

web, E. Lambert 670,107 

Printing plate bending apparatus, II. A. W. 

Wood 670,167 

Printing press feed gage or holding device, 

R. Robinson 670,391 

Pumping apparatus, air or gas, J. B. Hilliard 670,399 
Rack. See Display rack. 

Radiator, sheet metal, C. Phelps 670,110 

Radiator, steam, C. Phelps 670,111 

Rail contact systems, current interrupter in 

conducting, J. F. Bjurlund 670,380 

Rail joint, A. I. & B. F. Stephens 670,115 

Rail switch, D. N. Weathers G 0,«44 

Railway running gear, single rail, L. M. 

Hosea 670,371 

Railway switches, reversible spring lock at- 
tachment for, E. E. Burke 670,366 

Railway track gage, H. Rittenhouse 670,297 

Railways, underground current supply for 

electric, H. T. Hiilischer 670,319 

Rake. See Hay rake. 

Ratchet device, G. Carlson 670,383 

Receptacle, non-refillable, H. W. Avery.... 670,266 
Refrigerating machines, condensing or cool- 
ing coil for, T. Shipley 670,362 

Refrigerator, J. B. Miller 670,374 

Register. See Cash register. 

Rice decorticating machine, R. W. Welch. . 670,216 

Roaster, J. A. Wood 670,336 

Rope or cord fastening, W. D. Combs 670,129 

Rope socket, C. F. Rigby 670,328 

Rotary engine, F. H. Palmer 670,005 

Round cornering and punching machine, con- 
vertible, E. Southworth 670,067 

Rudder, temporary, N. Salvesen 670,007 

Safety pin, C. Huberty .- 670,105 

Sail rigging, stay, P. J. Macdonald 670,288 

Scoop carrier, C. Malmquist 670,028 

Score marker, Clark & Utting 670,369 

Screen vat, F. A. Cloudman 670,269 

Screw eyes, machine for driving, E. Sather 670,361 
Seat post and clamp, England & Hutchinson 670,414 

Self-closing bag or pouch, A. J. Meier 670,029 

Sewer ventilation and disinfection, system 

of, G. P. Heilman 670,074 

Sewing machine, II. A. Anderson 669,972 

Sewing machine cabinet, Abramson & Per- 
son 670,126 

Sewing machine feeding mechanism, E. Cate- 

nacci et al 670,340 

Sewing machine tension device, straw, G. 

Humphrey 670,078 

Sewing machine thread controlling mechan- 
ism, II. Chadbourn 670,195 

Shafting collar, J. M. Fleming 670,072 

Shaking screen, N. Stedman 670,087 

Shears, II. B. A. Keiser 670,373 

Shingle surfacing machine, J. D. Griffith 670,177 

Ship construction, J. Gayley 670,225 

Shoe fastener, A. Broughton 670,192 

Shoe, ventilated, J. Tourigny 670,068 

Show case, telescopic, H. R. Davis 670,404 

Sifter, hand, J. W. Kirkman 670,345 

Sifting box, A. H. Hoffman' 670,076 

Sign, illuminated, W. Weber 670,188 

Signaling apparatus, electric, A. Mensing.. 669,999 
Signaling apparatus for railways, etc., Mara 

& Cozens-Hardy 670,137 

Silvering liquid, preparing, C. Laval 670,156 

Single trigger mechanism, C. E. De Long.. 670,100 
Sketching instrument, T. A. McFarland. . 670,290 
Soap holder and sprayer, E. S. & M. B. 

Hughen 670,234 

Soap kneading and mixing apparatus, A. & 

E. des Cresson nieres 670,312 

Soldering machine, can, E. Manilla 670,180 

Soldering machine feed device, can, E. 

Manula 670,181 

Sole edge trimmer, Maxwell & Angell 670,409 

Spectacles or eyeglasses, C. B. Bishop 670,307 

Spittoon, J. Federmann 669,984 

Spring. See Vehicle spring. 

Spring work, J. A. Staples 670,211 

Stable apparatus, O. Johnson 670,280 

Stack holder, straw, I. Dunkel 670,314 

Stalk depithing machine, G. R. Sherwood.. 670,037 

Steam boiler, W. T. Galbraith et al 669,985 

Steam boiler, A. P. Geer 670,276 

Steam compressor, C. Garver 670,153 

Stirrup heater, riding, B. J. Robinson 670,061 

Stone, manufacturing of artificial, W. 

Schwarz 670,299 

Stone mold, artificial, E. E. & R. von 

Hedemann 670, 102 

Stone sawing machine, E. I. Bell 670,219 

Stop motion device, W. N. Parkes 670,163 

Stopper. See Bottle stopper. 

Stove, hot blast, F. W. Waterman 670,260 

Stove, oil, L. H. Solosth 670,301 

Stovepipe thimble, W. V. Sanford 670,063 

Sulfurous arsenic ores, treating, E. Petersson 670,140 

Swing, E. Lurch 670,287 

Switch device, automatic. J. Campbell 670,33!) 

Switch plate, C. Partington 670,057 

Syringe, vaginal, E. C. Ashmead 670,394 

Table cloths, etc., in position, device for 

securing, M. Bertels 669,975 

Tag, cattle, Callison & Bing 670,099 

Tag or check, identifying, E. Malmberg.. 670,027 

Tank, W. Heap 670,134 

Tapping device, C. Hammer 670,229 

Telephone station signaling apparatus, T. 

W. Loaring 670,408 

Telephone system, intercommunicating, N. 

H. Holland . . 670,022 

Thill support, R. T. Gillespie 670,358 

Threshing machine band cutter, J. Schulte 670,064 
Ticket and duplicate transfer, combination, 

II. N. Brown 670,338 

Tire fabric, P. W. Tillinghast 670,413 

Tire, pneumatic, P. W. Tillinghast 670,412 

Tongs actuating apparatus, E. Friedlaender 670,317 
Torpedoes, submersion regulating gear for, 

A. J. Van Stockum 670,041 

Trimmer. See Sole edge trimmer. 

Trolley rope holder, J. W. Clayton 670,384 

Trolley wheel, J. Caldwell 670,382 

Truck, car, E. W. Palmquist 670,162 

Truck, pressed steel car, A. Zenowske 670,218 

Trunk, combination, J. W. Shields 670,038 

Trunk packing device, C. A. Northam 670,243 

Tuft molds or buttons, machine for making,, 

F. W. Ludington 669,997 

Turbine, expansive fluid, H. T. Ashton 670,303 

Type metal supplying apparatus for com- 
posing and line casting machines, auto- 
matic, O. Schonauer 670,329 

Type writing machine, H. L. Wagner 6T0,009 



FSTERBROmS 



STEEL PENS 



aT _ Strong — durable — easy to writ* 

BBSS* 150 Varieties. For Sale by all Stationers. ' with— hard to use up. 

Works, Camden, N. J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York. 



THE PRINCIPAL CHARACTERISTICS 

of the Nickel Plate Road which make it the popular line 
for che traveling public are competent train service, 
fine roadbed and courteous employes. The Nickel Plate 
Road is the Short Line between Buffalo and Chicago. 
The Great Pan-American Exposition this summer will 
present unusual attractions. The Nickel Plate Road 
will be in position to accommodate this travel with 
safety, speed and comfort. Write, wire, 'phone or call 
on F. J. Moore, General Agent, 291 Main St., Bufl aio,N. Y. 



ICAHKY IN 

I A BUGGY 

lie St ::«'"-' 

E; •'■-. Lifetime 



s^RsPPTCronia 
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GAS ENGINE 
IGNITERS 

for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carl sle & Finch Co., 

233 E.Clifton Ave., Cindnniiti, U. 



GASOLINE 

EN GINKS 



"OLDS" 

ARE REMARKABLE FOR 

SIMPLICITY 

AND 

ECONOMY 

Write for Prices. 
OLDS MOTOR WORKS, 13 2 8 Jeff. Ave., Detroit, Mich. 





SHOE BLACKING.— FORMULAS FOR 

liquid and solid blacking are given in Supplement 
Nos. 1213 and 1239. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers. 




"WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

The "Wolverine*' is the only reversible 
MarineGas Engineon the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 

WOLVERINE MOTOR WORKS, 
13 Huron Street, 
Grand Rapids, JHich. 



10 DAYS FREE TRIAL 

We ship our wheels anywhere on ap- 
proval without a cent deposit and allow 
10 days free trial. You take absolutely 
no rink in ordering from us. 
1901 MODELS «t«/l~ tftf 
best make* V>#C/rO$>#0 

'99*fe'00 models *> «y <£ f O 

hiffh Kt-ade yr m fOsp msm 

1000 SECOND HAND WHEELS, 

all makes and models, good as new, 
$8 to $8. Great factory cleaning sale 
at half factory cost. 

AGENTS WANTED In every 

town. We furnish wheel and catalogs 

to distribute. You can make *10 to 

$60 a week as our Agent. Write at 

once for catalogs and our Special Offer. 

MEAD CYCLE CO. Dept.62L, Chicago. 

TO CHEMISTS ! 





We will pay the above sum for a recipe for the manu- 
facture of 

BLACK, BLUE and RED INK 

to be used to print on SILK, jLINEN and COT- 
TON, on fast-running printing press. The colors when 
printed to be FAST" and to stand washing with soap 
and soda without fading out. Address 

Toronto Type Foundry Co., Limited, 

TORONTO. CANADA. 



My 

Original 

and 

Scientific 

Method 



I Teach by Mail 

with Perfect Success 
PHYSIOLOGICAL EXERCISE 

without any apparatus whatever, and requiring but a few minutes' time 
in your own room just before retiring. By this 3 < em more 

exercise can be obtained in ten minutes than by any other in two hours, 
and it is the only one which does not overtax the heart 

It is the only natural, easy and speedy method for obtaining perfect 
nealth, physical development and elasticity of mind and body. 

tf you will follow my instructions for a few weeks, I will promise 
you such a superb muscular development and such a degree of vigorous 
health as to forever convince you that intelligent direction of muscular 
effort is just as essential to success in life as intelligent mental effort. 

Pupils are of both sexes ranging in age from fifteen to eighty-six, and 
all recommend the svstem. Since no two people are in the same phys- 
ical condition, individual instructions are given in each case. 

Write at once, mentioning Scientific American, for full informa- 
tion and endorsements from many of America's leading citizens. 

ALOIS P. SWOBODA, 57 Washington St., Chicago 





Mark 



Asbesto- 

Metallic 
Packings 



SHEETING, GASKETS, TAPE and PISTON PACKINGS. 

Will stand the highest pressure for either steam or 
hydraulic work. !#** Write for samples and price list. 

C. W. TRAINER MFG. Ci, (Est. 1874), 88 Pearl St.. Boston, U. 8. A. 




IMPERIAL FILTER 

STYLE, DOMESTIC. 

One good feature is its filtering sur- 
faces, 90 square inches. Another good 
feature is its design and workmanship, 
backed by ten years of " know how." 
Last, but not least, is its retail price 
from which we quote liberal discounts 
to live agents. Write for catalogue. 

IMPERIAL FILTER CO., 
1221 Washington Ave., St. Louis, Mo. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 

Drill Chucks, Little Giant 

Drill Chucks 

Improved, - f ==^ r - i j 

Oneida Drill /^ / J l0uur „' 

Chucks. Cut- I lth--~ jr " lUr-^v 

ting-ofi ImAmm IjmSSS^ 

Chucks.Scroll^SjVT- t iltf' ff 

Combination ^^MfflL'':^! 1 " I ' / 
Lathe Chucks, Geared ^g- ^as^^ jj?! 

Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y., 17. S. A. 
Ask for catalogue in English, French, Spanish or German. 
First Prize at Columbian Exposition. 1-93. 




$19.30 

DESK 



FOR THIS FINE 

STAFFORD 



50 In. 
80 In. 



long, 
wide. 




quarter sawed oak 
front,oak throughout, 
letter files, blank 
drawers, document 
file, pigeon hole box- 
es, extension slides, 
letter holders and 
drops. Large, com- 
plete, attractive and 
convenient. 

DESKS $10 

and up. 

Can furiuVh your Office or Home throughout at 
FACTORY PRICKS. Catalog No. 153, Office Furniture. 

Catalog No. 154, Ho ise Furniture. 

E. H. STAFFORD & BR0., Steinway Hall, Chicago. 



BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 l*-23* 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



LAWNS, PARKS, CEMETERIES 




and all enclosures are both protected and beautified by UBinethfs 
HARTMAN STEEL ROD LAWN FENCE. 

Strong, servicahle and la^ts indefinitely. Catalogue mailed free. 

HARTMAN M'P'Q CO., BOX 69, ELLW00D CITY, PA. 
Or R oom 99, 809 Brouiiway, New York Olty. 



ELECTRIC AUTOMOBILE. — DIREC- 

tions.with many illustrations, for making a complete 
machine from two bicycles are given in Supplement 
No. 1195. The motor and battery are also treated of 
in detail. Price 10 cents. For sale by Munn & Co. and 
all newsdealers. 



ELECTRIC FOUNTAINS 



DARLINGTON 

ELECTRIC FOUNTAIN &SUPPLYC0.. 

IIE0 REAL ESTATE TRUST BLDG., 

PHILADELPHIA, PA. 



(Continued on page 207) 



What Do You Want To Buy? 



We can tell you where to buy anything you want. 

Write us lor the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN & CO., Publishers ot the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 



©1901 SCIENTIFIC AMERICAN, INC. 



March 30, 1901. 



A Line to 



§f tuntiiu %mtxum. 
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Write 
for free 
copy of 
book: 
SALARIED 
POSITIONS 
for LEARNERS 
It tells how you can 
support yourself while 
learning your chosen pro- 
fession. 250,UJ(J students and 
graduates in HFecha .11 iea I, 
Civil»Electrical Engineer- 
ing; Architecture; Drawing; 
designing; Book-keeping, etc. 
International Correspondence Schools, 
Box 942 Scranton, Pa. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC- 
TRICAL ENGINEER?" 

We It-actl Electrical Enffinemiifr, Klei'trn- Lijrtitinjr, 
Electric Railways, Mechanical Enpinetring, Steam Ktijri- 
iieerinir. Mechanical Drawing, at your honii> by mall. 
Institute indorsed by Thos. A, Edison and others. 
ELECTRICAL EN(ilXEER INSTITUTE. 
Dept. A, £40-242 W. 28d St., New York. 




FREE 



MECHANICAL 
ENCYCLOPEDIA. 



No mechanic should be without it. 

Sent postpaid on request. 

S. S. WILLIAMSON, Publisher, 
1148 Betz Building, Philadelphia, Pa. 




IMPROVED GASOLINE BURNER 

Gas is admitted through circular slots instead 
ot perforations. It is fitted with pilot lipht. 
Can be left burning any 
length of time. Carriage 
is always ready to start, 
3 This burner is a quick 
steamer, gives a blue 
flame, anc will not light 
or blow back. Is fitted 
with automatic fire regu- 
lator which shuts gas off from main burner at any desired 
pressure. FRANK MILNE, Everett, Mass. 

Economical Gas Engine Igniters 

of every description for 
Stationary, Marine or 
Automobile Engines, 
Dynamos, Magnetos, 
Starters, Coils and 
Plugs for either touch 
or jump spark. 
Dayton Electrical Mfg. Co., 80 St. Clair St., Dayton, 0. 



Type writing machine table, W. W. Dew- 
hurst 

Universal joint, M. Barr 

Urn, drink dispensing, K. II. Cabell 

Uterine drainage tube, J. J. Uowker 

Valve, E. F. Osborne ' 

Valve gear, engine, <). Hove 

Valve port line, M. J. Ulrich 

Valve, steam inlet, F. Schumann 

Valves in air brake systems, actuating 
mechanism for retaining, li J. Emmons 

Vapor from oils, apparatus for the produc- 
tion of, A. Hayes 

Vaporizing hydrocarbon oils, A. Hayes 

Vat. See Screen vat. 

Vehicle driving and steering gear, motor, 
H. A. Spiller 

Vehicle, dumping, W. II. Eynon 

Vehicle, motor, R. M. Hunter 

Vehicle spring, A. Falkenhainer 

Vehicle top, A. Braun 

Vehicle wheel and axle, M. U. Bunnell 

Velocipede crank fastening, E. G. Latta.... 

Veterinary tooth cutter, C. P. Stam I trough 

Wagon bos foot support, E. (.). Buttertield 

Warping machine, C. II. Knapp 

Watch regulator, T. It. Bolton 

Water closet flushing apparatus, II. Ilavnes 

Water heater, electric, W. P. Follett 

Water meter, positive, L. Burrell 

Water purifier, G. \V. Duchardt 

Water tube boiler, R. Schulz 

Weight motor, P. Babe 

Wheel sand band, vehicle, A. J. Brown.... 

Whip socket attachment, W. J. Kennedy.. 

Winding heavy cords, means for, S. W. 
Wardwell, Jr 

Winding machine, W. P. Simpson 

Windmill and pump coupling, E. R Kings- 
ton 

Window, E. Parmentier 

Window screen, H. M. Kivh 

Wire drawing or rod ripping blocks, driving 
mechanism for, H. Stanyon 

Wire rod mill, A. J. Day 

Wood cutting machine, J. A. E. Criswell.... 

Wooden box, ftl. Woerner 

Wrench, J. E. Confer 

Wrench, J. W. Freeman 

Wrench, B. H. Smith 

Wrench, O. II. Uvaas 

Zinc oxid and nitrites, producing, E. D. Ken- 
dall 




PATE E 
CYCLES 




670,370 
OU'J,U74 
t>70,221 
(i(il),'J70 
t>70,(IS3 
(J70, 10 1 
070,215 

o7o,aao 



liOU,»S7 
ti«!),0S8 



870,080 
070,315 
070,405 
070,273 
070, 20X 
070,048 
070,178 
870,030 
070,127 
070, 1 35 
070,304 
069,090 
070,172 
070,146 
00'J,'.182 
670,005 
670,304 
070,193 
070,323 

670,122 
670,187 

070,238 
670,032 
070,239 

670,039 
070,271 
070,223 
670,2(5 
070,130 
070, 1 32 
070,114 
070,091 

070,201 



The most successful 
Motor ever made. Will go every time you want it, as 
long as you need it, and carry its full load. Ko experi- 
ment or plaything. Money refunded if not as guaran- 
teed. Liberal trade discount. 1ST" WRITE US. 
PATEE BICYCLE CO., Indianapolis, Ind., U. S. A. 



lpcfiance: machine works 

DEFIANCE. OHIO. U.S.A. 

■ HUB, SPOKE,,^! 

WHEEL, BENDING, 

WAGON. CARRIAGE. 

tv- AND HOOP —A 

J MACHINERY '\ 

"*-«• LONDON OFFICE 16 ELDON S>TR. 

~ SE-Nd ros' Ci°.rAuo<suEr. 




FOR TIRED BUSINESS MEN 

who sit a good deal or who may be troubled with piles 
or other rectal affections, there is nothing more rest- 
ful or beneficial than 

THE " HORSESHOE" 
AIR CUSH.0N. 

which, unlike the ordinary 
ground or square air cushions, is 
made to conform to the shape of 
the buttocks and thiehs and 
gives a firm and easy position to 
the body. It prevents constric- 
tion^ p ward pressure and perspi- 
ration. Is perfectly ventilated 
and absolutely sanitary. Adjust- 
able for seat, pillow or bolster. 
Price $5.00, express paid. 
MEINECKE & CO.. 256-258 Greenwich St., New York. 




DESIGNS. 

Bicycle frame, C. T. B. Sangster. . . 34,25.'} to 34,257 

Bicycle frame, motor, J. \V. Parkin 34,252 

Bolt guard, W. Taylor 34,241 

Chain link, conveyer, C. W. Levalloy 34,245 

Cheese mold follower, Crosby &. Meyers. 34,242 

Collar, W. O. Horn 34,23.3 

Corset, corsage, C. I*\ de (Jrasse 34,234 

Darner, A. (iardanier 34,235 

Gas burner or similar article, L. T. Alton.... 34,250 
Glass plate or panel, light projecting, W. T. 

S. Martin 34,230 

Gun sight, L. Barger 34,244 

Hinge, J. St. Amand 34,246 

Hook frame, snap, .V. Nainka 34,247 

Inhaler, E. J. Worst 34,238 

Lamp shade or similar article, L. Strasburger. 34,249 

Plate or similar article, C. J. Ahrenfeldt . . . . 34,240 

Ridging, ventilated, J. II. Reynolds 34,248 

Shoe form heelpiece, A. E. Little 34,237 

Sink scraper and cleaner, A. H. Leach 34,241 

Stove, hydrocarbon, W. R. Jeavons 34,251 

Twine cutter, B. P. Herndon 34,236 

Watch charm, or analogous article of jew- 
elry, A. Pfeifer 34,232 



TRADE MARKS 

Agricultural machines, tools, and implements, 

Wardner, Bushnell & Glessnor Company.. 36,114 
Animal products, certain named, B. J. Cilley. 36,100 

Books, blank, J. M. Murphey 36,088 

Boots and shoes, leather, Gale Shoe Mfg. 

Company 36,001 

Bottles, water, O. J. Bailey 36,108 

Candies, W. II. Luden 36,0»9 

Cigarette paper, J. C. Lagoudakis 36,002 

Cigars, cigarettes, and smoking tobacco, E. C. 

Batchelor 36,004 

Cigars, smoking tobacco, and snuff, E. C. 

Batchelor 36,003, 36,005 

Fencing, wire, De Kalb Fence Company 36,111 

Filtering paper, J. H. Munktells Pappersfab- 

riks Aktieholag 36,t8fl,' 36,000 

Flavoring compounds, F. H. Hecker 36,007 

Hair and skin tonic, Pasteur Germide Com- 
pany 36,107 

Headache cure, Caffeeno Drug Company 36,104 

Laundry articles, certain named, American 

Wringer Company 36,101 

Machines, certain named, Hancock Inspirator 

Company 36,112 

Machines, certain named, Werner & Pfleid- 

erer 36,113 

Medicinal preparations, certain named, M. 

Herniak 36,106 

Med'' hie, headache, G. W. Emerson 36,105 

MediLines, certain named, M. Leprince, 

36,102, 36,103 

Photographic periodical, G. Murphy 36,087 

Shears and scissors, Atlas Shear Company.... 36,100 
Spokes and nipples therefor, metal, Excelsior 

Needle Company 36,110 

Sugar and sirup, Glucose Sugar Refining Com- 



36,008 
36,006 



WHY NOT USE 



Don't fail 
to see our 
Exhibit 
at the 
Pan- 
American 
Exposition 




Smallest, Fastest, Cheapest, 
l'RAITK AI, and BELUBLE 

Computing Machine 

ADDS, SUBTRACTS. MUL- 
TIPLIES, DIVIDES, ETC. 
Bruin-Rest ine ! Labor-Savins I 
Requestlnstructive Booklets , 
The Internat'l ArithmachineCo. 
380-334 Canal St. 141-14? LaS -.!!(■ St 
NEW T0RK. CHICAGO. 



TELEGRAPHY 



TEACH 
YOURSELF 

and do it the easiest way in the shortest possible time. 
The shortest cut to success in this line is to practically 
bring a telegraph office and expert operator to your aid, 
and this you do when you 




buy an 



OMNIGRAPH 



Sit is a handsomely finished 
telegraph set-Key, Sound- 
er and Transmitter— the 
result of twenty years practical electrical experience 
No quicker, better, surer way to learn telegraphy. Free 
instruction book with each machine. Sent express pre- 
paid to any address for $4.00 or order through dealer, 
Omnigraph Mfg. Co., 37-43 Cortlandt St., New York. 



LABELS. 

'Advertiser," for cigars, P. Baer 

'Bockley-Phillips Stock Food," for stock food, 
Bockley Phillips Company 

'Bromonia," for a medical compound, W. F. 
Boothe 

'Clara,' for cigars, Schmidt & Companv 

'Dr. Rivlette's Reliable Headache Powders," 
for headache powders, W. Racoosin 

'Frankinmyrrh," for tooth paste, C. Wright 
Chemical Company 

'Gutta Perchine," for cloths, J. Milloy & 
Company 

'Midnight Dream," for cigars, Schmidt & Co.. 

'Peerless Hair Restorer," for hair restorer. 
Peerless Hair Restorer Company 

'Prize Cup," for cigars, American Lithograph- 
ic Company ' 

'Rheumacine," for a medicine, Webster Bros.. 

'The Odor Heart Perfume," for perfume, W. 
B. Madder 

"The R. B. Biscuit Co.," for crackers and 
cakes, R. B. Biscuit Company 

"The York Surfacer," for a liquid surfacer, 
J. L., C. A., A., & T. I. Welsh 

"Trio Club," for cigars, American Litho- 
graphic Company 



FRENCH 

GERMAN 

SPANISH 



EXCEPTIONAL OPPORTUNITY 

For 100 Readers of the ''Scientific American" to 

MASTER A FOREIGN LANGUAGE 



At an outlay of about 



Three Gents a Day 



THE INTERNATIONAL COLLEGE OF LANGUAGES 

Offers especially liberal terms to those who accept on or before April 20th. 

Dr Richard S. Rosenthal's Common Sense Method of Practical Linguistry 

is universally acknowledged as THE ONLY COMMON SENSE METHOD IN EXISTENCE. 
853*000 PUPILS and TEACHERS have enthusiastically endorsed it. Pupils learn to speak 
from the very first lesson. 

" This is without doubt the simplest, quickest and most practical method in existence."— The Times, N. Y 
" The method is wonderfully simple and ingenious."— The Star, Washington, D. C. 
ADVANTAGES OF THIS SPECIAL CLA^S. 
You receive full instruction and all your exercises are examined and corrected free of charge under the 
personal supervision of the greatest language teacher, Dr, Richard S. Rosenthal. The studies are 
uo arranged as to only occupy spare tirn a. 

HOW TO APPLY FOR MEMBERSHIP. 
International College of Language*, Park Row Building. New York,N - Y. 

Enclosed find $1.00. Please enroll my name for a Scientific American mem- 
bership. Send me certificate and the ten (10) text hooks for the 

Language, together with instruction of how to begin my studies. I agree to pay 
$1.00 a month for five months, thus paying for my full course. 



Cut Out and 

Sign this 
Advertisement 



Name and address 

If you prefer to pay in one remittance, send Five Dollars; upon receipt of which 
the books and certificate of membership will be mailed to you. 

The International College of Languages, Park row Building, New York 



50 YEARS' 

EXPERIENCE 




rade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whet her an 
invention is probably patentable. Communica- 
tions strictlycontidential. Handbook on Patents 
sent free. Oldest agencv for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated w.eekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & Co. 361 »"««"•»' New York 

Branch Office. 625 F St.. Washington, D. C. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VILTEB 
MHi. CO., 899 Clinton Street, Milwaukee. Wis. 



Expert Model Making. Established 1867. Wm.Traut- 
man, Proprietor Chicago Model Works, Chicago, Til. 179 
E.Madison St. Write for catalogue or Model Supplies. 

Lawn Mower Grinders, for b Z%Zk hOT * e 

C. R ZACHARIAS, Asbury Park, N. J. 



UCUf YORK SHOPPING by a responsible and 
HE.fi I U n IV experienced lady. Send for circular. 
MRS. LORD, 53 West 24th Street, Neve York City. 




1 TYPE WHEELS. MODELS ^EXPERIMENTAL WORK-SIWU-LMACHIBERT 
HftVELTICa 8.ETC. HEW70P5 S STENCIL WORKS 100 NASSAU ST N.Y. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED. 129-131 West 31st St.. NewYork. 



MATCH FACTORY.— DESCRIPTION 

of an English factory. Scientific American Sup- 
plement 1113. Price 10 cents. For sale hy Munn & 
Co. and all newsdealers. 

rnn Qfll C —Valuable patent (recent) nottle stop- 
rUn OHLCi per for beer. etc. Only sold on account 
of patentee's age. Those meaning business may have 
photograph. Address G. J. Bl'CHI.ER, 2411 
North 7th Street, Philadelphia) Pa. 



KAISER MOUSTACHE /«$ 
PATENT,,, TRAINER. Cl 

New Rapid seller. No competition. 
Agents, $5 a DAY. Samples 50 cents. 
Bohner Mfg. Co., 42 State St., Chicago, III. 



8,229 
8,244 



s,2:« 
8,230 



8,240. 
8,237 



8.23 1 

8,231 



8.2 12 



8.2311 
8,239 



INDEPENDENT GENTLEMAN, commanding five lan- 
guages, intends establishing himself in Central Europe. 
Correspondence invited from manufacturers wishing 
their goods introduced. References exchanged. 

PRINCIPLE, Box 773, New York. 



VALUABLE PATENT For Sale or Exohanned for 
mailable Novelties. Address Inventor, 1626 O'Farrell 
Street, San Francisco. 



FACTORY 
FOR SALE! 

Large fully equipped factory with a capacity for 500 
bands, suitable for the manufacture of Automobiles, 
Electric work. etc. This plant is in first-class condition 
and could be operated at once. Can be purchased at a 
bargain and on liberal terms. 
Address S. B. PAGE, MIDDLETOWN, CONN. 



crnpE 5 

\L V 1 SFND FOR- 

^J *^ CATALOGUE' 

W.& 0.M0G EY.' 



Fine Experimental and Model Work 

EDWARD KLEINSCHMIDT. 122 Fulton St., New York. 
I make a Specialty of Developing Electrical Inventions. 

PATENTED ARTICLES 

ANII NflVCITICC MADE TO ORDER 
HI1U I1U V C L I I C O in quantities by contract. 

Established 1875. OTTO K0NIGSL0W. Cleveland, Ohio. 



VOLNEY W. MASON & CO., 

Friction Pulleys, Clutches & Elevators 

PROVIDENCE, R. I. 

/Magical Apparatus. 

Grand End of Century Catalogue, just out, 
over 7uu engravings, 25c. Parlor Tricks Catalogue, free. 
MARTLNKA & CO. Mfrs., 493 Sixth Ave., New York. 



Experimental & Model Work 

Cir. & advice free. Wm.Gaidam & Son.45-51 Rose St., N.Y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181 Seneca St.,Cleveland ,0. 



D'AMOUR&LITTLEDALE MACHINE X0. 

130 WORTH ST.. NEW YORK. 



PATTERN AND MODEL MAKERS. 



%*# A |i| ^F p ^\ To purchase or manufacture on 
If /* I ■ ■ t 1* a royalty, patented machine 
tools of new design, or now on the market, for which 
there is a legitimate demand at a fair profit. Address 
I Lock Box «1« Station It, Cleveland, Ohio. 

'ANY BICYCLE RIDER may and ALL RE- 
l FAIRER** do need our 1901 A. & J. Hanger. 

If you have a used-up hanger to replace; If you have 
frames with odd-sizea brackets; If you want a hieher 
gear; Write us and find out all about the A. & J Han- 

fer. We send the complete set all ready to go into your 
rame. No bother brazing or re-enameling. We can fit 
any frame. THE AVERY & JENNESS CO., 
30 W. Washington St.. Chicago, 111. 



8,23fi 
8,24:i 

8,235 
8,232 



1 Upright Compound Engine 15"x 28' 'x 36' ' in good order. 
Has been thrown out of service by a direct-connected 
generating engine owing to electric transmission. 

OTIS ELEVATOR COMPANY, 

Yonkers, N. Y. 



PRINTS. 

'American," for printing inks, American 

Printing Ink Company 310 

'Book Mark," for perfumes, E. N. Lightner & 

Company 31 5 

'O. P. C. Suspensory," for bandages, Gray 

Lithograph Company 314 

'The York Surfacer," for a liquid surfacer, 

J. L., C. A., A., & T. I. Welsh 317 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 301 Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, nt a cost of 
$45 each. If complicated the cost will be a little 
more. For full instructions address Munn & Co., 
361 Broadway, New York. Other foreign patents 
may also be obtained. 



ASK FOR and INSIST on eetting the quick open 
and quick shut 20th CENTURY UMBRELLA. 

It will save your g oves, fingers and temper. 

20th Century Umbrella Rmmtr. rj-jjig 

is what 

does 

the 

Pat. Jan. !., l'.iuu. trick 



A. H. BAMBERGER, 

381 Broadway, 

New York, 



MfinFIQ & EXPERIMENTAL WORK. 

ITIUULL0 Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 



D. L.HOLDEN 
c 14 South BroadSI. Philadelphia Pa. 

feuD" ICE MACHINES 

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2 . I 899. 



SIXTEENTH REVISED AND ENLARGED EDITION OF 1901. 

<£ The Scientific American <& 

Cyclopedia of Receipts, lutes and Queries. 



734 PAGES. 
$6.50 in Half Morocco. 



15,000 RECEIPTS. 
Price, $5.00 in Cloth. $6.00 in Sheep 

This work has been revised and enlarged, 

900 NEW FORMULAS. 

The work is so arranged as to be of use not only to the 

specialist, but to the general reader. It should have a place 

in every home and workshop. A circular containing full 

TABLE OF CONTENTS will be sent on application. 

Those who already have the Cyclopedia may obtain the 

f901 APPENDIX. 

Price, bound ia cloth, fi.oo, postpaid. 



Post Free. 




MUNN & CO., Publishers, 361 BROADWAY NEW YORK CITY. 
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characterizes the 

WINTON 
MOTOR 
CARRIAGE 

This applies to 
every detail of con- 
struction. All parts 
are Interchange- 
able. Motor of sim- 
PRICE $1 ,SOO. pie construction. 

Speedy, safe and durable. Go at any pace you like. 
THE WINTON MOTOR CARRIAGE CO., 

486 Belden Street, Cleveland, Ohio, U. S. A. 
Eastern Depot, 150-152 East 58th Street, New York. 




The Haynes-Apperson Co. 

BUY 

THE 

BEST 

OUR 

1901 

MODEL 

We are the pioneer automobile manufacturers of 
America. Profit by our experience. We have passed 
the experimental stage and have something practical to 
ofler. Write for catalogue describing our gasoline sys- 
tem and one, two and three seated carriages. 

THE HAYNES-APPERSON CO., K0K0M0, IND. 





The largest manufacturers of 

CHEMICAL 
FIRE EXTINGUISHERS 

in the world. 
AGENTS WANTED. 

Write for territory, prices and terms. 

MISSOURI LAMP & MFC. CO., 
1 14,1 16 &1 18 Elm St., St. Louis, Mo. U.S.A. 



SIMPLICITY, 
RELIABILITY, 
DURABILITY, 

Minimum Attention. 
Gasoline System. 

WRITE 

St. L011N Motor Car- 
riage Co., Cook & Vande 



■liter Av: 



, St. Louis 



Mo 




The Success Emery Grinder 



grinds twice as fast as any erindstone with 
half the effort. One person does it all -by 
foot power. Greatest grinder on earth for 
drills, castings, machine parts, tools, scissors, 
knives, etc. Invaluable for bicycl e repairers, 
blacksmiths, jewelers, carpenters, butchers, 
farmers, etc. Stands i feet high. Screws to 
wall and floor and is quickly and easily fixed. 
3,000 revolutions per minute. Each machine 
crated for shipment. Price $6.50 each. 
Buffalo Specialty Mfg. Co., Buffalo. N.Y. 




CHARTER ENGINE 

Any Place 

by Any One 

for Any Purpose 

Fuel— Gasoline, Gas, Distillate 

Stationaries, Portables, Engines and 

Pumps, llocsters 

VW State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 





CHICAbO IU.USA 



Carbide Feed 
ACETYLENE 
GENERATORS 

are endorsed by the LT. S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities. 

They embody the 
latest and most approved 
principles of construc- 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 
manship. 

Made from the best 
material by expert me- 
chanics. 
ECONOMICAL AND SAFE. EASY OF OPERATION. 

J. B. COLT CO., De P t.s. 

21 Barclay Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 




FOR MEN 



JAMES MEANS' 

(Trade Mark) 

$252 SHOE 




None genuine unleis 
bearing upon the heel the 
adbashe label of which a 
fac-fciiaile it here given. 



KNOWN AND APPROVED BY THE PUBLIC FOR 23 VEAR8. 



IOLD BY 



:aoino 




or (H) 



Made in two weightB indicated by Vjy 
stamped upon tbe solea. Be sure to buy the 
weight best suited to your needs. 



Made in a variety of styles and leathers. Sewed. Smooth innersoles. 



Distributed at wholesale by 

MORSE & ROGERS OF NEW YORK. 



"*• i 




AUTOMOBILES 



. In Sixth Year of Service. 




ELECTRIC RUNABOUT. 



FORTY MILES ON ONE CHARGE. 

The extraordinary mileage capacity of tbe Columbia pleasure vehicles, equipped with new batteries, 
opens a much more extensive field of service for the perfected electric automobile. Reliable, safe, noise- 
less, odorless, and operated by man, woman or child, the electric vehicle is the ideal automobile for points 
of local proximity. Where current cannot be conveniently supplied, we are prepared to furnish estimates 
for, and erect when desired, simple and automatic plants for charging electric vehicles. 

Send for 1901 ILLUSTRATED CATALOGUE. 

ELECTRIC VEHICLE CO., HARTFORD, CONN. 







ALWAYS 
READY 



No tinkering and fussing. "Just a turn 
of a wheel and she works." 

For perfect power for boats there is noth- 
ing made that in any sense competes with 
the 

Lozier Marine Gas Engine 

Our igoi advance catalogue sent free 
upon request. 

THE LOZIER MOTOR CO., 

26 WATER ST., PLATTSBURGH, N. Y. 



WATCHES I 

No advertisement can properly portray 
the striking eflects produced in our 
watches. They are illustrated in our 

BLUE BOOK showing Ladies' Watches 
in all metals and exquisite enamels ; 
our 

RED BOOK showing Men's and Boys' 
Watches 

with up-to-date attractive designs. 
Either Blue or Red Book sent on application. 

THE NEW ENGLAND WATCH CO., 

37 & 39 Maiden Lane, 149 State Street, 

New Vork City. Chicago. 

Spreckels Building, San Francisco. 




All varieties ai lowest prices. Best Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Chicago scale Co.. Chicago. Ill, 
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(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO IOLA CEMENT CO.) 

Most Satisfactory and Economical." 



IOLA PORTLAND CEMENT COMPANY. 



Detroit, Mich., Oct. 16, 1900. 



BRADLEY PULVERIZER CO., Boston, Mass. 

Gentlemen : — Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin 
Mills in our plant. The writer has had a large experience with most kinds of grinding machinery, and is prepared to say that for grind- 
ing Portland cement clinker the Griffin Mill is the most satisfactory and economical grinding machine on the market. 
Each of the* above mills has at times run over'ten barrels per hour, and on long runs has averaged nine and a half barrels each 
per hour. Yours truly, IOLA PORTLAND CEMENT CO., 

(Sgd.) Per John T. Holmes, Managing- Director, 

We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 
catalogue of this remarkable mill. It will surely interest you and may save you money. 

THE BRADLEY PULVERIZER CO., BOSTON. 



TT 



Bristol's Patent Steel Belt Lacing. 




READY TO APPLY FINISHED JOINT 



The simplest, cheapest 
and most perfect Belt 
Fastening for all kinds 
of belting. Sam- 
ples sent free. 

The Bristol Co. 
Waterbury Conn. 



"Pocket Kodak 
Portraiture " 

is the title of a daintily printed and 
instructive booklet about home picture 
taking, which has just been issued by 
the Kodak Press. The illustrations are 
all from the Kodak of 

Mr. Rudolf Eickemeyer, Jr., 

and include a number of his most charm- 
ing studies of child life. Free at the 
Kodak dealers' or by mail. 

EASTMAN KODAK CO., 

Rochester, N. Y. 




CRUDE ASBESTOS 

AND ASBESTOS FIBRE 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING, 

220 Bway, New York. 



MINES and WORKS, 
THETF0RD, P.Q 

CANADA. 



THE ELECTRIC HEATER.— A VALU- 

able paper, with working drawings of various forms of 
the electrical heaters, including electric soldering iron, 
electric pad for the sick, etc. 6 illustrations. Scien- 
tific American Supplement 1112. Price K) cents. 
For sale by Munn & Co. and all newsdealers. 



ORROW c g££££? 



m m 

IwltfcM nTS ANY CYCLE I O OTO OO" I N U S E 

JL W M^&Wt ADDS PLEASURE AND SAFETY-ALL DEALERS SELL THEM. 

ride 50 miles-pedal only 35. ECLIPSE MANUFACTURING C°, elm^ir aTn.y. 



SEND FOR BOOKLET. 



ACETYLENE 

DO YOU KNOW that the most light, least trouble, 
greatest comfort can he secured by using good burners. 
The best burner Is D. M. STEWARD'S WONDER. 
Write, inclosing 25 cents, for sample. 
STATE LIME 'PALO CO., Chattanooga, Tenn.,U. S. A. 




NEVER FAllf 

Expresses in a few words the marvelous merit of 

The Angle Lamp 

It 1b the only lignt that continues 
growing In popularity; 

Ifc constantly demonstrates its immense superiority 
over certain new systems, notably gasoline and acety- 
lene, which are really experimental, highly explosive 
and give hut temporary satisfaction at the best. The 
Angle Lamp is the ideal method of illumination for 
the home, store, office, factory or any place where 
good light is required. While as brilliant as gas or 
electricity, it never smokes, smells or gives any 
trouble and burns for about eighteen cents per month. 
If you are interested in progressive methods, send for 
catalogue M.M. which snows all styles from $1.80 up, 
THE ANGLE LAMP CO., 
76 Park Plaee, HV-y York. 



IFSSOP'S ST 
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